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Abstract
Within this study an investigation into the sleep efficacy and tendencies of university students and its effects on memory and attention in two different test, one at 0930 and 1700, however, other conditions required participants to begin the experiment at 1700 and return the following day for 0930 and comparing the scores between groups. The participants consisted of 104 university students age ranges from 18-54 self-reported on a modified sleep quality index questionnaire with additional questions asking if they related to being a night owl (more awake in the night) or an early bird (early riser and functional). All scores from the memory, attention, and sleep efficacy were calculated and the findings showed that memory scores were better in the morning test in both morning and evening groups. However, the opposite was shown in attention tests, here there was higher scores in the evening tests. Although a significant finding within the tests there was no significant finding within the different groups, nor was there a relationship between an individual’s level of sleep efficacy against them reporting that they are a night owl or early bird.
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Chapter 1. Introduction
Memory and Attention are two main cognitive processes explored within the field of psychology, meaning that there is much research available at present in order to increase the understanding and further the knowledge of the importance and significance it has to human cognitive function. 
Memory
Memory is seen as an essential part to daily lives, Neisser (1996) argues that “Remembering is a form of purposeful action”, regarding everyday memory. He further states that the accuracy of a person’s memory is not the most important, or the more significant aim in life, but to apply this when needed. For example, an exam.  However, it is all relative to the goals and ambitions that the individual has and wants. This meaning, if an individual had no intentions of learning to drive, they would not need to learn or try to recall what specific road signs mean, as they would not need to follow or understand them. Implying that learning is also subjective to benefit the individual with the knowledge of things that complement their aspirations. 
Within memory, one of the earliest theories presented was by Atkinson and Shiffrin (1968) and their Multi-store model. This consists of Short-Term Memory (STM) and Long-Term Memory (LTM). STM is seen as a useful tool for the brain to consider the whole environment but discarding useless irrelevant information as to not overload the brain. Here it explains stimuli being provided to the sensory stores, mainly auditory and visual. If it is irrelevant to the individual, then the information will decay and will not be stored. If however, the information is relevant to the individual, with attention being given towards the stimuli, it can then be kept in the short-term store (STS). Moreover, there is a very restricted scope to this store and the information can be displaced or unable to retrieve. In spite of this, with rehearsal, the information may transfer into the long-term store (LTS) where there is no limit on the volume that can be stored and held. The higher the amount of rehearsal, the more robust the stored memory in the long-term store (Eysenck, 2015). However, both STM/S and LTM/S come together to form the Working Memory Model. The discovery of working memory (Miller, Galanter and Pribram, 1960) explains that there was more to the memory model than was first thought as it is not simply responsible for one purpose of storing and retrieving memories. 
The Multicomponent model of Working Memory (Baddeley & Hitch, 1974) consisting of the Central Executive, Visuo-spacial Sketchpad and the Phonological Loop. These are the important factors as they aid in the learning of new things and the accessing of information from the LTMS; rehearsal from the STMS to advance information to LTM. In contrast to this, there are arguments that the multi-store model is greatly simplified (Nee & Jonides, 2013) as it assumes all stimuli that is presented into the sensory stores are of the same value and significance, for example McElree (2006) investigated with The Probe Recognition Task (Sternberg, 1966, 1975). The test included showing a set of items very quickly one after another with limited processing time. The probe item was a word relating to one of the items in the list was shown after the sequence, it was found that if the probe item was related to the most recent item on the list, the item is better recalled in comparison to other items previously in the list. Supporting that the items stored in STM is due to the benefit of recency effects. This may also be due to Serial Position Curve, this explains the way in which LTS and STS are evident, and it is distinguishable within memory tests especially free recall (Broadbent, 1971; Kintsch, 1970). There are two main effects within this, primacy and recency. The primacy effect involves being able to recall the first set of information presented. The recency effect involves the information that is newest or more recently presented and briefly kept in the STS (Glanzer & Cunitz, 1966). With further theories and understandings put forward regarding this, primacy effect makes the LTS apparent. This is due to the amount of rehearsal the information has had and benefitted from throughout a memory test; so the items are more potent in one’s memory (Atkinson & Shiffrin, 1968; Bruce & Papay, 1970).  
Attention
Within daily life, attention is essential to survival. Take road crossings, watching out for traffic, paying attention to the cars with the aim not to get run over, all of this is possible with the shifting focus on more than one thing at a time, whether it be visual or auditory. James (1890 pp 403-404) states that attention as a whole is the mind taking ownership and processing information whilst simultaneously prioritising in a very distinct way providing there are margins, and a fringe alongside the focus. James (1890) further explains the different forms of attention, passive and active. Passive is the type of attention which is given as a result of external stimuli, such as a loud bang or someone calling your name. Active is the type which requires more effort in the sense that the individual purposefully pays attention to some things and blocks out others (Eysenck, 2015). Furthermore, along the lines of passive and active mode of attention there is the difference with focused and divided attention. Focused is simply like a spotlight, here there is one thing of importance and everything else surrounding it is not as relevant and so there is no information being processed apart from what the spotlight is shining on (Posner, 1980). On the other hand, Divided attention is more challenging as there is the need for attention on several elements simultaneously and evenly (Eysenck, 2015). According to Kahneman (1973) attention is a makeup of mental and cognitive processing with limited scope. However, it is not definite. This, meaning with appropriate arousal and mental discipline and effort the capacity can increase or decrease (Styles, 2005). 
In support of the spotlight theory, Laberge (1983), investigated the field of visual attention and the notion that the ‘beam’ of attention can be manually modified depending on what the task at hand requires. Within the study, there were two conditions, word and letter. Participants were presented with five-lettered words, those in the letter condition were told to focus on the center letter, for example the word BREAK, the participants would focus on the E. In the word condition, participants were told to focus on the word. The aim here was to explore if, visual attention could manually alter, then the participants would make their focus narrower in the letter condition, and broader in the word condition. What Laberge (1983) found supported this. The response times to the centre letter presented were quicker than the other letters in the word within the letter condition, whereas in the word condition all letters were responded to equally. In addition to what was previously mentioned, visual attention is like a camera lens that zooms in and out in comparison to the spotlight idea (Eriksen & St James, 1986). Rather than strictly focusing on one thing, the lens theory represents involvement of more of deliberate control over the span of visual attention that can be given to an area making the scope bigger or smaller. 
Additionally, the ability to also see objects, colours, shapes etcetera that surround the area that you are looking at is called Covert Attentional Orienting (Helmholtz, 1866). This is where all stimuli in your peripheral vision gets processed at a lesser level than where the focused attention is located. However, the ability to switch to different surrounding stimuli is easy. An example of this could be when reading a book, the focused attention is looking at the words on the page, but the surrounding area could be the features in the room you are reading it in. If there is a sudden change in light coming through the window, the individual would notice it but would not solely pay full attention to it, as most of the focused visual attention is on the book. 
Sleep 
Sleep is important for many reasons, psychologically it is the strengthening tool when it comes to cognitive processes such as memory, learning, attention, emotional regulation and decision making. Without sleep the quality and ability to activate these processes becomes difficult and they fall at a disadvantage, according to Sil’kis (2014).  
Sleep is usually broken down into two sections: Rapid eye movement (REM) sleep and non-rapid eye movement (NREM) sleep.
REM sleep is seen as the deeper and more restorative phase during a sleep cycle or ‘Ultradian Cycle’ (Hartmann, 1966). This cycle typically has a timespan of approximately 90 to 100 minutes. There are also two stages to the night including the cycles, over a period of 8 hours (for example, 11pm to 7am). Stage one is around 11pm to 2am, here there is more NREM than REM sleep present but that does not imply that there is no REM sleep taking place. However, the amount of REM sleep increases intensely with lesser variety of NREM sleep. (Hartmann, 1966). A persons’ sleeping rhythm usually goes through many ultradian cycles a night.  
However, to those who are sleep deprived, the impact on memory and attention are negative, with suggestions that visual attention and processing being impaired, this can result in then deteriorating in STM (Chuah & Chee, 2008). With sleep deprivation, there is evidence to suggest that even depriving the brain and body of sleep for one night can reduce one’s cognitive performance overall and vigilance (Chee & Choo, 2004). Furthermore, concerning attention within the real world, the application of sleep deprivation being a more dangerous cause of accidents whilst driving when the statistics are put against drugs and alcohol which is concerning considering it is avoidable due to a better quality of sleep (Philip et al., 2001; Rajaratnam & Arendt, 2001). Furthermore, with sleep deprivation there is a higher likelihood of daytime sleepiness, which is seen to be a result of inadequate quality of sleep with a prevalence rate of 10.8% (Ng & Tan, 2005).  

Literature Review 
Sleep and Cognitive Performance 
The key to memory consolidation is sleep, without given time for the information obtained during wakefulness to be processed, information may be forgotten or distorted. During a period of sleep however, this information is strengthened and reinforced, meaning without sleep, it would be difficult to fully process information presented and recall any information necessary at a later time (McGaugh, 1966; Gaarder, 1966; Moruzzi, 1966; Feinberg & Evarts,1969; Dewan, 1968). 
An unrelated designed study conducted by Belísio et al. (2017) investigated the impact to school start times on a pupil's daytime sleepiness and attention levels. The sample included 210 pupils aged 4 to 6 years old, some (N=66) would study in the morning where classes took hold between 7am and 11am, which required the children to wake up earlier on weekdays by 1 hour and 30 minutes; some (N=144) would study in the afternoon where the classes took place between 1pm and 5pm. The results showed that the level of daytime sleepiness was significantly higher on Mondays and Fridays in the morning group than the afternoon group. Overall, throughout the experiment children who studied in the Morning showed a significantly higher number of correct answers and a lower reaction time whereas the Afternoon group showed fewer correct answers and a significantly higher reaction time. 
Out of Tonic, Selective and Phasic alertness, the children in the morning group showed a significantly higher percentage of correct answers for phasic alertness, however when it came to the response times, the morning group presented slower timings. 
Sleep deprivation is seen to have considerable negative effects on short-term memory and attention span. A study by Chee & Chuah (2007) investigated individuals' performance after a regular night's sleep and again after a period of sleep deprivation over 24 hours on a visual attention and visual short-term memory tasks (VSTM). The aim of their study was to associate the impact of sleep deprivation not only on memory and attention tasks; but based on pinpointing whether the lower performance was due to the limited capacity of storage, or the mechanisms responsible for the encoding of information. The inclusion of neuroscientific imaging being used in this study improves understanding of the effects sleep deprivation has within the brain. It is also advantageous to distinguish if there is a significant difference that sleep deprivation can cause that would not otherwise show up in a simple memory or attention task. 

Sleep and Academic Performance 
It is found that sleep plays a big role in one’s performance and cognitive ability, research suggests that the capacity of an individual’s learning or at least academic performance is deeply affected by sleep and lack thereof (Taras & Potts-Datema, 2016). 
Drake et al (2003) investigated 450 students aged 11-15 and the relationship between reported sleep time, daytime sleepiness and school achievement. What was found confirmed that there was a direct relationship between school achievement and daytime sleepiness, showing that the amount of sleepiness increased significantly with the increasing level of grades. Within the study, it was found that negative school achievements and other factors were a significant victim to higher levels of daytime sleepiness. These factors include anger towards self and others, falling ill frequently and less enjoyment within school. The lower the total amount of sleep time increased the amount of daytime sleepiness. This was an expected relationship hypothesised by the researcher. However, the use of the scale within this study, whilst being beneficial due to the ease of administration, scoring and interpretation, there was no instruction provided to the participants over what time period to which they should report, for example, over the past week, 2 weeks or month. Furthermore, there was an indication that the measurements of daytime sleepiness do not consider any external factor that may interfere with a persons’ level of daytime sleepiness. These factors could be due to medical issues such as sleep apnoea and other disorders and any medication the person may be on for sedation purposes. Blunden et al. (2000) considered medical issues when they conducted a study using 16 children (with a mean age of 7.2) who were referred to an ENT or pulmonary clinic for snoring, and tested them in memory, attention and learning. The findings to this study showed that in comparison to control individuals showed that those who snored had a lessened attention span, decreasing memory and intelligence scores. 
A study by Fallone et al., (2001) researched the effects of different levels of sleep on children aged 8 to 15 years, with two different conditions, the individuals were told to have five ‘normal’ night's sleep in order to establish a baseline, then the participants were told to spend a night in a 22-hour sleeping laboratory. Each participant was randomly assigned to be given an optimized sleep or a restricted sleep. The ‘optimized’ sleep consisted of 10-hours between 9pm and 7am, this was seen to provide adolescents with the appropriate amount of sleep according to Carskadon, (1982) and Carskadon, Orav & Dement, (1983) as it provides a level of increased alertness. The ‘restricted’ condition was only a 4-hour sleep between 3am and 7 am. The results of this study showed that there was no significant difference in the impairment of sustained attention. There was a foreseen relationship in the results with the results, this relationship was that those in the 'restricted’ condition was more likely to have daytime sleepiness, in comparison to the ‘optimised’ group. 
A study using adolescents investigated the grades that individuals were receiving and whether there was a correlation with the amount of hours sleep achieved a night had an impact. Wolfson & Carskadon (1998) gathered 3120 participants aged 13-19 and gave them a questionnaire to ask how many hours sleep they were getting, what their grades were. There was also a scale to measure depressive symptoms.  
What became evident was the older the individuals were getting, the later they were going to bed, with a steady decrease of 40-50 minutes less sleep a night between the ages of 13 and 19. As a result of the later bed times, the grades would be affected. Students who would receive A’s and B’s were getting on average 25 minutes more sleep than others by going to bed earlier by 40 minutes than students who would receive C’s, D’s and F’s. 
An indirect advancement from this study was by Fredriksen et al., (2004), where they investigated similar traits but over a period of 3 years, with similar questions and aims. However, there was the addition of gender being investigated. The age of their sample was younger. Within this study there was also a correlation between bedtime and grades as Fredriksen et al. (2004) found that academic performance can be predicted by the amount of sleep an individual has, parallel to Wolfson & Carskadon (1998) that the relationship between more hours of sleep and higher grades. 2259 students aged 10-11 at the beginning of the study were given an annual survey for the next 3 years. All elements were self-reported such as sleep, and academic performance. There was also self-esteem and depressive symptoms on the questionnaire. The aim of the questionnaire was to distinguish whether the sleep influenced the other factors or whether a low score in self-esteem, high levels of depressive symptoms caused a lower quality sleep. The overall findings of this study showed that sleep was favourable with the girls by having more hours than the boys, nevertheless, over the period of the study, the girls had a bigger decrease than the boys. Furthermore, those who reported a higher level of sleep coincided with higher grades. In year 1, the amount of hours sleep reported was approximately 8 hours. In year 2, just over 7 and a half hours and finally, year 3 reported between 7 and 7 and a half hours. With regards to grades, the means and SD decrease similarly within the 3-year time period.  
However, within this study there are flaws regarding the self-reporting, as it is strictly reporting on the amount of sleep in general, and not an objective quantity and quality of sleep. This may need further research in order to understand more of the patterns of sleep rather than overall generalised reporting, as it may be subject to change, and fluctuate throughout the time where the questionnaires were given. 
Here the use of the Pittsburgh Quality Sleep Index (PQSI; Buysse et al., 1988) would be beneficial as it has multiple components measuring sleep disturbances, quality of sleep, the amount of time spent in bed against how much of that time is spent sleeping. 
Giannotti et al. (2002) found that within adolescents (aged 14-18) especially evening type there was a likelihood of higher levels of sleepiness during the day and a higher number of caffeinated drinks consumed, less concentration and insufficient school achievement. In addition, the increase in age of the participants were more likely to be evening type, to expand, this type showed an inability of feeling tired in the nights and difficulty with getting up in the morning, in another term they may be considered a “Night Owl”. 

Aim and Rationale
With previous research investigating the effects of sleep deprivation, or an overall poorer quality of sleep having a negative and sometimes detrimental impact on an individuals’ cognitive ability there is also room for development. The majority of previous research relates to the academic performance of children and young adolescents, however, there is little to no research on university students. Granted, research including some older adolescents around the ages of 17-19 have been considered, but there is a difference in the requirements within a secondary school to a university. There are differed routines that are followed. Within a school scenario the days follow the same structure with the same timings. Whereas some lectures take part at different times of the day throughout the week, sometimes with only 3-day weeks, this may possibly have an effect in its own right. However, a justification to having little to no research could possibly be due to the varying ages that exist within university. All would be above the age of 18 however there is no real limit to the ages that students can be. Furthermore, throughout the literature there is evidence to suggest that altering school start times would be beneficial, as it would benefit the students to complete their work within a timeframe that suits them. As research suggests, optimal time as adolescents get older is later in the evening. Later school starting times would then benefit them as the amount of sleep would not be scrutinised due to the individual staying up later and later as they age. The fact that university timetables differ to the typical routines found in a school day, an interest to investigate if there are significant similarities in the effects that poor sleep quality and sleep deprivation have on a university students' visual attention and memory. Although academic performance has been previously mentioned it is solely on the basis that due to the requirements from education in the present day, and the foundations of psychology, there is the underlying process of memory and attention that is fundamental to protect, and furthermore understand the impacts that a common action such as sleep could have. It has already been seen before to have significant differences and impacts within school children and adolescents, is there a difference to those in university. The repercussions from this would show possibly a better and standardised timetable for educational purposes. A report from the BBC by Richardson (2014) included a trial experiment including over 32,000 students undertaking their GCSEs within 100 different schools. Some schools would start their school day later at 10am, the other schools would continue to have the same timings. What was found showed a positive impact of a later start in the day, with pupils receiving 5 good GCSE results (A*- C) increasing to 50% from 34%. Furthermore, with the more disadvantaged pupils also seeing a positive effect in grades from 19% to 43%. This could apply to university students due to the independence then given with the majority living on campus, there is the external influences such as student nights, and no strict set routine in comparison to school ages. Moreover, the way in which quality of sleep is measured throughout the literature is very thorough, there are varieties of self-reporting questionnaires in addition to the use of neuroscientific technologies measuring the cognitive areas of the brain. The importance of this study also includes sleep efficacy by using a modified version Pittsburgh Quality Sleep Index whereas the majority of previous literature has simply asked the number of hours an individual sleeps without calculating the efficacy and quality of sleep. Within this study the aim is to investigate whether university students sleeping patterns and sleep efficacy influences their score in a memory and attention test. In addition the perception of an individual’s habits are also measured as but asking if they perceive themselves as a Night Owl or an Early Bird. 

Hypotheses
Hypothesis 1: Participants will have better scores in the morning test than the evening test.
Hypothesis 2: Those with higher sleep efficacy should perform better in the morning tasks than the evening.  
Hypothesis 3: Early Birds will have higher scores than Night owls in the morning tests.
Hypothesis 4 Night Owls will have higher scores than Early Birds in the evening tests.




Chapter 2
Methodology
Design
The design of this study was a Mixed experimental design. The Dependent Variables were Memory, more importantly Working Memory Capacity and the reliability and quality of short-term memory; the second dependent variable was Attention, more importantly, Spatial Configuration and searches requiring fixation of two specific items. The independent variables in this study were age of participants, what time the experiment would take place and whether they scored high or low in the adapted PSQI questionnaire.
Within the second condition participants were then grouped into a further two, the first being the morning condition, in this the participants would take a memory and attention test at 09:30am and then again at 17:00pm, and the second, evening condition, required the participants to take a memory and attention test at 17:00pm and again the following day at 09:30am. This will have ensured a longer sleeping period would provide the participants with a reasonable amount of time and sleep for the next test. The timings of the morning and evening conditions was inspired by Finn and Hambrick’s (2011) study, however, was adapted in order to cater towards strictly students and a university lifestyle that would run from 9-5.
The third and final condition was a result of the modified PSQI questionnaire score, the individuals who scored between 85-100 on sleep efficacy were considered a ‘high’ scoring group, meaning their scores displayed appropriate and satisfactory sleep. Those who scored between 75-84 were moderate Finally, those scoring 60-74 were considered in a ‘low’ group, meaning their scores reflected an unsatisfactory or below average amount of sleep. Along with a scoring being placed onto the modified PSQI, there was an additional question added in order to ask participants whether they consider themselves to be Early birds or Night owls. This was intended to provide an additional value and investigate whether the individuals who perceived themselves as an early bird would perform better in the morning task than the evening test, and those who considered themselves as night owls would perform better in the evening test.
Participants
There were 104 participants in this study (40 male, 64 female) aged 18-54 (mean = 26.82, SD = 8.24) gathered from a West Wales University. Table 1 shows a demographic table including the groupings of the participants and the number of males and females in each group.
Table 1: Demographics of Gender and Group.
	Gender
	N
	Group
	N

	Male

Female
	40

64
	Morning
Evening
Morning
Evening
	19
21
34
30

	Total
	104
	
	104



Materials
The materials needed in this study include a modified version of the PSQI questionnaire (see appendix E), this has a possible score range of 0-21, a Cronbach’s alpha of 0.83 and a test retest reliability of 0.85. However, the modified version discarded questions with regards to the observed sleep by others for example having to ask someone who would regularly sleep alongside the participant of how much they move during the night, snore etcetera. In terms of practicality and anticipating that there would be difficulty or low possibility of contacting said person, the component was discarded. The elements that were kept included the number of hours spent in bed, spent sleeping, usual bed and wake time. The participants calculated their own sleep efficiency by taking the number of hours slept, dividing this by the number of hours spent in bed and multiplying this by 100 to get a percentage.
The memory test includes a list of paired semantic nouns (Taken from Finn & Hambrick 2011; inspired by Gais and Born, 2004) (see appendix G). In total there was a list of 48 words, split into two for each test (24 and 24). However, the first and last 2 words were not counted due to primacy and recency effects, so it was a score out of a possible 20. The memory test presented was on a PowerPoint with a navy background and a yellow font to not exclude those with dyslexia for example. The size of the font was 44 and the transitions were as follows: displayed for 5 seconds with an automated transition. There was no specific pattern or order to the words being presented. The Toulouse Pieron attention test (see appendix F), handed out on paper with a PowerPoint slide showing the shapes asked to search for within 1 minute and 30 seconds. 
Procedure
Participants were gathered by opportunity sampling; this was done through emailing lecturers of the University to ask permission to use their students in the study. The participants were given consent forms (see appendix A & C) at the beginning along with information regarding their rights to withdraw, confidentiality, privacy and the protection from any physical or psychological harm. They were also told of what was required of them in regard to attending the second test, then a simple demographic questionnaire was given out regarding Age, Gender, and Email which was optional if they wished to know their scores and results of the study. There were no names required as the participants were given numbers. However, in order to match the identities of the participants with the sheets given for both morning and evening test they may provide their student number. The participants then began the study by completing a modified version of the Pittsburgh Sleep and Quality Index (PSQI).
Memory Test
The participants were not told that it was a memory test beforehand, however, when introducing the task, they were instructed to process the words on screen, and that they would need pen and paper to recall as many words as possible after the slides had finished, The participants were asked to watch a screen which would present a list of 20 words pairs, Fenn and Hambrick (2011) adapted to have 8 sets of words, 4 at the beginning and 4 at the end to rule out primacy and recency effects. In the present study, in order for the participants not to receive the same list twice and have a learning effect, the list was split in half, 20 words in both tests with 2 at the beginning and 2 at the end that were not be counted. A total amount of word pairs shown to the participants is 24 in each test (48) (see appendix G).  The participants were not told that the first and last 2 pairs will not be counted if recalled. Participants were given 2 minutes to recall. The timings of presenting the words differ to the Fenn & Hambrick (2012) study. The presentation of the word pairs will appear for 3 seconds with an interval between each paring being 1 second. The recalling period will have 2 minutes.
Attention Test
Immediately after the memory test this the Toulouse Pieron was handed out faced down on the table. These were a size of A5 piece of paper. Participants were then showed what shapes they were required to circle or cross out (see appendix F) and were given 1 minute and 30 seconds to find as many as possible. For both morning and evening tests the same test was used but due to the shapes being universal, the second test was an upside version of the first test, participants were told to search for the same shapes as before with a visual cue on screen to help if they did not remember. Participants were not aware of the test being a reversed version of the first test. The participants were debriefed and thanked for their participation, with any concerns or issues to be raised to the individual conducting the study, or the Study Director, these details were provided to the participants in both the consent and debrief forms (see appendix A, B).



Chapter 3
Findings
Results
Table 2 provides descriptive statistics for two dependent variables, memory and attention. Including the condition of Time of day, morning and evening. Table 2 provides descriptive statistics for two dependent variables, memory and attention. Including the condition of Time of day, morning and evening. 
Table 2: Descriptive Statistics for Attention and Memory
	Test
	Group
	Means
	SD
	N

	Memory T1

Memory T2

	Morning
Evening
Morning
Evening
	4.50
4.08
4.50
4.42
	1.93
1.30
1.83
1.07
	53
50
53
50

	Attention T1

Attention T2

	Morning
Evening
Morning
Evening
	38.62
38.88
48.18
51.72
	11.29
12.59
7.88
5.75
	53
50
53
50



Table 2 above shows the descriptive statistics between the morning and evening groups’ performance in the memory and attention tests, it shows that the morning group had a higher mean score in both memory tests (M = 4.50; 4.50) however, the opposite is true for the attention test where the evening group had a higher mean (M= 38.88; 51.72).

Table 3: Main Effects and Interaction 
	Main Effect
	Value
	F
	Df
	Sig
	

	Memory
Memory*Group
Attention
Attention*Group
Memory*Attention
Memory*Attention*Group
	.04
.98
.46
.97
.49
.98
	2345.87
1.70
116.19
2.93
103.91
1.83
	1
1
1
1
1
1
	.000
.195
.000
.090
.000
.178
	



Table 3 above shows the values and significance of the main effects and the interactions. A mixed between-within subjects’ analysis of variance was conducted to assess the impact of time of day (morning and evening) on participants score in a memory and attention test. There was a significant difference in the memory test and attention test, Wilk’s Lambada = .49, F (1, 101) = 103.91, p = .00, partial eta squared = .50. There was a significant main effect between the memory and attention scores, Wilk’s Lambada = .49,  F (1,101) = 103.91, = .00, partial eta squared = .50 but not within memory, attention and the groups Wilk’s Lambada = .98,  F (1,101) = 1.18, = .17, partial eta squared = 0.1.
A one-way between-groups analysis of analysis of variance was conducted to explore the impact of age on sleep efficacy. Participants were divided into three groups according to the sleep efficacy percentage calculated in the modified PQSI (low group: 60-74, moderate group: 75-84 and high group: 85-100). There was no statistically significant findings with age and sleep efficacy even with post hoc comparisons using the Tukey HSD test the mean for low group (M = 25.76, SD = 8.10) moderate group (M = 26.60, SD = 7.50) and high group (M = 27.50 SD = 8.79).

Table 4: T-test on Sleep efficacy in Night Owls and Early Birds
	NO/EB
	N
	Mean
	SD

	Night Owl
Early Bird
	57
47
	83.12
82.10
	10.39
9.97



Table 4 above shows the mean and standard deviation scores of the self-reported night owls and early birds. The means are very similar and so, an independent-samples t-test was conducted to compare the sleep efficacy in night owls and early birds. There was no significant difference in scores for night owls (M= 83.12, DS= 10.39; t = (102) df = .50, p = .30)
Discussion
Overall, the results demonstrate that the main effect including the morning benefitting the individuals in the memory task. However, the individuals in the afternoon performed significantly better in the attention task. The interaction however was not significant between the group. Furthermore there was no significant relationship between night owls or early birds and sleep efficacy. These findings do not support the first hypothesis fully as there are significantly better responses in different test showing a different but interesting result and possibly could lead to further investigation. Reason for this being that previous understanding showed that memory and attention being powerful and fundamental cognitive processes, can decline due to an impact of sleep interruption such as staying awake throughout the day. Furthermore there was no difference in the night owls and early birds sleep efficacy and so was the modified PQSI the right tool to use and modify as there are several other self-reporting questionnaires regarding sleeping patterns and daytime sleepiness that could have been chosen and may have been better fitted to the sample at hand. This would then possibly show a better understanding of how the participants are feeling that day rather than asking them to reflect on previous time periods. The PDDS (Pediatric Diagnostic Daytime Sleepiness) questionnaire is adaptable, although made to measure childrens levels of sleepiness it is robust enough to advance to higher ages as the delivery, scoring and interpretation of it all is simple. Implications to this study show that although memory consolidation is strong after a period of sleep (morning tests) the attention span proves greater throughout the afternoon and so the support in the literature to start school at a delayed time may prove beneficial to a student’s attention span within lectures. Furthermore there was no relationship between the Early birds and the night owls and their sleep efficacy, this may be due to the modified questionnaire simply asking the individuals which one would you identify with the most, here there is not only the lack of possibility that individuals have traits for both or neither for that matter. A better choice would be to combine the PDDS and a scale that can accurately distinguish between an individual being one or the other instead of leaving it down to the individual to base their opinion as what they think they are may not necessarily be what they are. For example another two questions followed the Early bird or Night owl question, which asked “do you feel like you get more or less energy as the day goes on?” and “what time do you feel you work best?” some early birds said that they have more energy throughout the day and that they feel they work best in the evening which against previous research does not make sense. But this is an extra limitation to self-reporting questionnaires. However, the explanation of what was required could have been clearer when the equation to work out the sleep efficacy could have been made a lot simpler or it could have been left down to the researcher to calculate along with the other components.

In conclusion, the present study highlights more of the effect that different cognitive processes such as memory and attention are influenced throughout the day, not specifically due to sleep efficacy however, an increased sample size may be more desirable due to the scope of the intended sample in comparison to previous research investigating children. Nevertheless, a brief understanding of memory and attention performing better throughout the day sparks a debate to see if memory and attention deteriorate at different speeds or is there a neurological explanation behind the significant finding in the present study.
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Appendix A- Consent Form
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Carmarthen Campus


Study Consent Form

I understand that this research study is being carried out by a 3rd year Psychology Student for their dissertation, and that taking part in this study will involve completing a total of Four tasks, two at 09:15 and two at 17:00, this study will also require you to fill out a short questionnaire in which it will ask about your typical sleeping patterns.
This task will take approximately 30 minutes to complete. 
I understand that participation in this study is entirely voluntary and I am free to withdraw participation at any time without giving a reason.  I am aware that if I have concerns about the study I can discuss these concerns with the researcher or academic supervisor at any time during or after the study. 
I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. These data will be stored indefinitely in accordance with the Data Protection Act (2018).
I also understand that at the end of the study I will be provided with a debrief form and the opportunity to discuss any issues with the researchers.

I, ___________________________________( NAME) consent to participate in the study conducted by Amy Wilk, School of Psychology, University of Wales Trinity Saint David, Carmarthen under the supervision of Dr Stuart Jones.

Participant Signature:________________________________________________
Date:___________________
Name and signature of researcher taking consent 
___________________________________________________________________



Appendix B - Debrief Form
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Study Debrief Sheet 
The Effects of Different Sleeping Patterns on Memory and Attention Performance


Thank you for taking part in the study.  

The aim of this study was to explore the effects of different sleeping patterns and how these factors implicate on your performance in a memory recall and attention task. We specifically wanted to investigate those who had more consistent sleeping patterns against those with inconsistent sleeping patterns and their cognitive performance. Furthermore, we wanted to investigate the sleeping patterns and those effects on performance. Those who would take part in the task after a sleeping period (between 5pm and 9am) would do better than those after a period of wakefulness (9am to 5pm) due to the restoration of the brain whilst in REM sleep with memory consolidation.   


If you wish to withdraw your data from the study you must tell the researcher now.  After this point, all of your data will remain anonymous and we will not trace it back to you, your confidentiality will be respected.


If taking part in this study has raised any questions please speak to the researchers Amy Wilk, 1602183@student.uwtsd.ac.uk or contact the academic supervisor Dr Stuart Jones, s.a.jones@uwtsd.ac.uk . 


Thank you once again for taking time to participate in this study.




Amy Louise Wilk

BSc Honours Applied Psychology 

University of Wales Trinity Saint David, Carmarthen. 

Appendix C - Information Sheet and Consent form
During this study you will be required to take part in 2 separate experiments. The first experiment will commence at ______:______ hours on _____/_____/________ and the second experiment will commence at ______:______ hours on _____/_____/________. 

By signing below, I agree to return for the second test.
Signature _________________________
Date ____/_____/________

Please circle whether you understand your rights within this study
[ YES / NO ] I am aware that I have the right to withdraw from this study at any point.
[ YES / NO ]  I am aware that my information will be dealt with respectively and my results will remain anonymous.
[ YES / NO ]  I am aware that the personal information I provide is optional, and there is no requirement to provide and it will not affect my results or feedback if I do not supply the information. 
[ YES / NO ]  I am confident to take part in this study.
[ YES / NO ] I would like to know my results at the end of the study.
If you answered yes, please provide an email address to which the results can be sent anonymously:
__________________________________________________________ 













Appendix D- Ethics Form


APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  


SECTION A: About You (Principal Researcher)

	Full Name:
	Amy Louise Wilk

	Tick all boxes which apply:

	Member of staff:
	☐	Student:
	☒	Honorary research fellow:
	☐


	Faculty/School/Centre:
	Academic Discipline Psychology

	Campus:
	Carmarthen

	E-mail address:
	1602183@student.uwtsd.ac.uk

	Contact Telephone Number:
	07389189873

	For students:

	Student Number:
	1602183
	Undergraduate
	☒
	Programme of Study:
	BSc Applied Psychology
	Taught Postgraduate
	☐
	Director of Studies/Supervisor:
	Dr Stuart Jones
	Research
	☐


SECTION B: Approval for Research Activity

	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	     
	Date

	If Yes, please indicate source of approval (and date where known):
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Other (write in)
Dr Stuart Jones

	☒	10/09/18


Approval in principle must be obtained from the relevant source prior to seeking ethical approval.

SECTION C:  External Ethical Guidance Materials

	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	British Psychological Society (2017). Ethics Guidelines for Internet-mediated Research. INF206/04.2017. Leicester: Author. Available from: www.bps.org.uk/publications/policy-and-guidelines/ research-guidelines-policy-documents/researchguidelines-policy
	☒
	British Psychological Society (2018). Code of Ethics and Conduct. Leicester: Author. Available from: https://www.bps.org.uk/news-and-policy/bps-code-ethics-and-conduct
	☒

	Data Protection Act 2018. Available from: https://www.gov.uk/government/collections/data-protection-act-2018
	☒

	University of Wales Trinity Saint David Research Ethics & Integrity Code of Practice 2017-2020.
	☒








SECTION D: External Collaborative Research Activity

	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person:

	Institution
	

	Contact person name
	

	Contact person e-mail address
	



Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity

	Indicative title:
	The Impact of Sleep Quality, Age, and Applied Stress on Memory Recall

	Proposed start date:
	06/11/2018
	Proposed end date:
	05/04/2019

	Purpose of research activity (including aims and objectives)
Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words)

	The aim of this study is to understand the impact that sleep and applied stress has on an individual’s capability and limitations in memory and their capability to carry out a word memory test with high, moderate or low noise interference.
Understanding the benefits of sleep, not only is it shown to have positive impacts on memory, it also has shown that the decrease in the duration of sleep has been present for approximately a decade, (Cauter & Knutson, 2008) with this the inclusion of an Age difference could be measured, this meaning that younger generations may have less sleep due to times in society changing, however, the older generations that may be stuck in their ways will not differ in the amount or duration of sleep they receive, previous research has focused on males and females, with age being simply a demographic. So, there may be a difference in adolescents and adults that may increase our knowledge further to how memory develops over time and with age and what impact does sleep have on it. This study in particular has a strong rationale as it will be looking into different ages of students due to the sample mainly focusing on collecting individuals studying in university with the collective that they will experience similar external stress with assessment deadlines for example. By also recording their sleep quality and amount, this study will then be able to indirectly compare the results of other studies that do not use university students of all ages to studies that use general public which have been investigated previously. 

Van Cauter, E., & Knutson, K. L. (2008). Sleep and the epidemic of obesity in children and adults. European Journal of Endocrinology, 159(suppl 1), S59-S66.

	Proposed methods
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. (Maximum 600 words)

	Participants will be given background questionnaire, this will include questions such as “do you have short periods of sleep throughout the day, for example naps?” “How long do you usually ‘nap’ for?” “Do you work any night shifts?” “Will you be receiving any night shifts within the next week?” This second demographic questionnaire is to ensure that participants will not be taken out of their usual routine and so the measurements of the study will be accurate and not skewed.
Following this the participants will then begin the study by completing the first Pittsburgh Sleep and Quality Index (PSQI) and the first test will begin, the participants will be asked to watch a screen which would present a list of 20 out of 40 words, all of which were related semantic nouns taken from Fenn & Hambrick (2012) who adapted the list from Gais & Born (2004) that were created with a lexicon database (e.g., Balota et al., 2007; Coltheart, 1981). However, Fenn and Hambrick (2011) adapted to have 8 sets of words, 4 at the beginning and 4 at the end to rule out the effects of primacy and recency. However, the application of two tests will require to use 2 words at the beginning and 2 words at the end to keep to the same words in both tests. The participants will not be told this for the reasons of accurate testing. 
In this study the second list of words will be repeated at the beginning and at the end alongside the second PSQI to see if a wake period helped the words process or not. The timings of showing the words will not, the recalling will still have 3 minutes. The conditions in which the participants are told to recall the list of words will differ. They will be given no noise, a clock ticking or music with lyrics in order to apply some stress/distraction.
The test will then be repeated in the afternoon and scored and compared between the ‘young’ and ‘old’ group the three stages of sleep and the three levels of stress. The presentation of the word pairs will appear for 4 seconds with an interval between each paring being 1.5 seconds and the participants will have up to 3 minutes to recall all 20 words. 
If the participants recall any of the first or last 2 words in either test will not be counted in their overall score. The participants will be given feedback about their scores on memory test and PSQI score if they wish.

De la Vega, R., Tomé-Pires, C., Solé, E., Racine, M., Castarlenas, E., Jensen, M. P., & Miró, J. (2015). The Pittsburgh Sleep Quality Index: Validity and factor structure in young people. Psychological assessment, 27(4), e22.

Fenn, K. M., & Hambrick, D. Z. (2012). Individual differences in working memory capacity predict sleep-dependent memory consolidation. Journal of Experimental Psychology: General, 141(3), 404.





	Location of research activity
Identify all locations where research activity will take place.

	University of Wales Trinity Saint David, Carmarthen, SA31 3EP.

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural sensitivities or vulnerabilities of participants.

	Not Applicable




SECTION F: Scope of Research Activity

	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☒
	☐

	Use of interviews?
	☐
	☒

	Use of diaries?
	☒
	☐

	Participant observation with their knowledge?
	☐
	☒

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☐
	☒

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box



	☐
	☒


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 


SECTION G: Intended Participants

	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☒
	☐

	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	Vulnerable adults?
	☐
	☒

	Children under 18?
	☐
	☒

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify):


	☐
	☒



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	The participants will be recruited by opportunity sampling, permission will be obtained by the lecturers of the students to be used during a period in the lecture. The study will require approximately 270 individuals to have an even split within the variables. Participants will be given ascending numbers to identify them for their results for example the first class 30 of participants will be called participants 1, 2, 3… 30 with the numbers placed individually to each participant.



	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	Will you obtain written consent for participation?
	☒
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☐
	☐
	☒

	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☒
	☐

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	The Pittsburgh Sleep Quality Index will require all questions to be answered in order to give a meaningful score to further compare to the memory scores and to investigate a significance.






	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	


(this box should expand as you type)





SECTION H: Anticipated Risks

	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	Full risk assessment completed and appended? 

Yes                               ☐
 No                                   ☒


	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	Some of the words used in the memory test may trigger some unwanted emotions, for example Mother-Child, Illness-Doctor, Family-Marriage. However, the risks may be at a minimal level, I have followed the ethical guidelines of the BPS to overcome the issues should they arise. Also, the emails of participants may be collected in order to inform them of the scores should they want to receive them. Following the Data Protection Act 2018 the information will not be shared without the researcher or the director of study’s knowledge. All data will be kept confidential, keeping no personal names or addresses in accordance to the Data Protection Act 2018. 

	

	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	A debrief will be given at the end of the memory test stating that if they were effected by any of the words presented there will be numbers of helplines will be provided such as the Samaritans and should there be any issues that would need higher authority to deal with it the email of the director of the research will be provided should the situation be necessary.
The possibility of offence or embarrassment being present in the PSQI scale where the individual, after receiving their results back, may feel embarrassed over how much the individual does or does not sleep. And so appropriate help will be provided such as numbers of helplines should they feel embarrassment.

	

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	Possible harm to consider may include the accusation of using a list of words that may be considered insensitive or triggering and thus causing emotional distress. Furthermore, the participants may accept to taking part in the experiment but not want to fulfil any of the demographic or required questionnaires and may disrupt the study, however this would be dealt with appropriately according to the BPS guidelines, by respecting the wishes of the participant, however they may not be fully included in the research.)

	

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	The name of the university may be at risk due to the study taking place on a campus and I, as a student of the university have a liability to uphold the reputation and standard, and so all efforts will be made to stick to the provided university ethics and conduct guidelines so that the risks are kept to a minimal.
Some of the questionnaires and forms of receiving the participant may include the use of social media i.e. Facebook and so the name will be subject to publicity, however the name of the university will be used for strict professional use. 

	

	

	Adverse outcomes
List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols. 

	The risks above have individual mitigation in place, however, overall there is the responsibility on behalf of me, the researcher to clarify the reduction of severity in the risks. The words that may be considered sensitive cannot be changed as it is created from a study and used, in order to research memory and its capacity. However, there will be numbers of helplines and debriefs at the end in order to ensure the participants do not feel distressed after the experiment. 
Representing and using the university name over social media comes with the risk of the reputation of the university being publicised and may receive unwanted attention, however the appropriate measures will be in place to not infringe the name by following all ethical guidelines.





	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	


YES
	


NO
	


N/A

	Has a DBS certificate been obtained?
	☐
	☐
	☒




SECTION I: Feedback, Consent and Confidentiality

	Feedback
What feedback will be provided to participants, how will this be done and when? 

	The feedback given will be a debrief of the aim of the study and overall questionnaires, what was required of them and thanked for their input. This will be for all participants; however, the participants will also be given the choice of whether they would like the feedback from the questionnaires such as the PSQI and the results of their memory test. This will be given to them by email after the end of the study itself not the experiment.

	

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded.

	The participants will be asked for consent on the basis of taking part in a short test with a questionnaire to begin with asking about sleeping patterns and quality. They will then have all of the information of what is required of them and that they have the right to withdraw at any point should they feel uncomfortable, change their mind about the participation. There will be no reason necessary as this will then also abide by the BPS guidelines to respect the participants.
The participants will provide their consent by answering a demographic questionnaire before the experiment.

	

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	The participants will be made aware that their details will be kept confidential and no other person apart from the Researcher and the Director of the Study will have access to the data. There will be no names recorded or kept, and the participants will be known only by a number given to them. Should they provide, an email will be linked to the given participant number. Preferably the participants student email will be requested as they are anonymous and only contain the student number and no names. For example, “1234567@student.uwtsd.ac.uk”






SECTION J: Data Protection and Storage

In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	
	YES
	NO

	Does the research activity involve personal data (as defined by the Data Protection Act)?
“personal data” means data which relate to a living individual who can be identified—
(a) from those data, or
(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	
(this box should expand as you type)

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
“Sensitive personal data” means personal data consisting of information as to –
(a) the racial or ethnic origin of the data subject,
(b) his political opinions,
(c ) his religious beliefs or other beliefs of a similar nature,
(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) his physical or mental health or condition,
(f) his sexual life,
(g) the commission or alleged commission by him of any offence, or
(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	
(this box should expand as you type)



	Will the research activity involve storing personal data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☐
	☒

	University computers?
	☒
	☐

	Private company computers?
	☐
	☒

	Home or other personal computers?
	☒
	☐

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:

	☐
	☒

	For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:

	University Computers will be used with care, there will be work being done on them for example the use of Qualtrics, SPSS etcetera however no information will be stored on the computers themselves, information and work will be kept on a USB drive and afterward deleted from the computer. Personal Computers will be used in the same case however, there will be several copies kept for example through email in order to store and ensure there is no data lost for the sake of the study. In regard to the sake of participants the data will remain under secure sources with the protection of passwords. There will be the use of Memory sticks in order to keep the raw data and results of the experiment safe as the files will not be deleted if the laptop or personal computer should crash. Anonymity will be kept throughout all of the methods as there will be no personal details given to the researcher, only their student email should the participants choose to provide.

	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☒
	☐

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☒
	☐

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☒
	☐

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):

	The electronic transfer of information would strictly be between myself and Dr Stuart Jones, this would be in order to monitor the raw data and results. No names or personal details will be shared with this.
Uses of emails will be used if the participant should require their results reported back to them. However. this is up to the participant as they will have the option to put their email or not. Furthermore, a disclaimer will be present to avoid the participant wrongly interpreting their score and getting offended or embarrassed. 
Data archiving will only be used to save the raw data, the participants will remain anonymous throughout and after the appropriate set period of time, the data will be deleted efficiently.



	List all who will have access to the data generated by the research activity:

	Amy Wilk (Researcher)
Stuart Jones (Director of Study)

	

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	Amy Wilk (Researcher)
Stuart Jones (Director of Study)

	

	Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	The data will be stored mainly on a USB drive and in my personal laptop, until the study has ended. Furthermore, the data will be securely kept from other users of a laptop and USB drive with the protection of passwords and encryption. Data will be archived through email at the end of the study in order to keep it until the cut off point of 5 years where all data will then be deleted in accordance to the Data protection Act 2018.

	




SECTION K: Declaration

	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant:
	A Wilk
	Date:
	21/10/2018



For students:
	Director of Studies/Supervisor:
	Stuart Jones

	Signature:
	


	Date:
	



For staff:
	Head of School/Assistant Dean:
	

	Signature:
	


	Date:
	




Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	
I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)


	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.




	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore, it is important that you check your University and personal email accounts regularly.



STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.

This form is available electronically from the Academic Office web pages: http://www.uwtsd.ac.uk/academic-office/

Application Process

All staff research projects and all research students must submit the Ethical Approval Form to the University Ethics Committee via the Academic Office (pgresearch@uwtsd.ac.uk).   Staff research directly in relation to personal study for taught undergraduate or Masters programmes should be submitted via the Faculty procedures explained below.

Taught masters and taught undergraduate research Ethical Approval Forms are considered within Faculties.  Faculties will provide details of the specific processes for this.  Where the Ethical issues within any single ethical application are of particular concern the Faculty will refer these to the University Ethics Committee.   Any student activity that involves the collection of primary data needs to undergo Ethical approval, this includes assignment work as well as dissertations.   

Notes for guidance in completion of this form

Section A:  About You
Please complete all relevant sections

Section B:  Approval for research activity
Research proposals must be approved in principle before applying for Ethical Approval.  The proposal approval only becomes final when the ethical approval is received.  

The process for proposal approval varies according the individual and programme of study:
· Research students, by application on form PG1 to the Research Degrees Committee
· Taught students by review of research proposal within Faculties (Faculties provide specific details of these processes)
· Staff, by agreement by the Head of School/Assistant Dean

Section C:  External Ethical Guidance materials
Many discipline areas are required to operate with the discipline specific codes of research ethics (for example health, psychology, education etc.), any such codes must be listed and you must tick to confirm that you have consulted with these.

Section D:  External Collaborative Research Activity
Provide details of the external collaborative partners, where appropriate you might want to submit a copy of the external collaboration agreement with the Ethical Approval Form.  If the partner requires the research to be subject to its own internal Ethical approval process then please provide details of that process and a copy of any final (or interim) approvals received from the organisation.

Section E:  Details of Research Activity
Remember that the individuals reviewing this Ethical Approval Form may not have seen your research proposal, and also may not be experts in the specific area of your research.  The information provided should therefore be jargon free and clearly stated.
Indicative Title:  please use the same title as used on the research proposal.
Purpose:  the Ethical approval process will want to ensure that the methods you propose are adequate and appropriate to address the research aims and objectives.  Excessive additional data collection can be seen as unethical.
Proposed Methods:  the Ethical approval process seeks to ensure that you understand the methods that are intended, and that the implementation of those methods will be appropriate and without unnecessary impact on respondents.  Please be specific.
Location:  this needs to mention geographical location and also local situation (for example, within Local Authority Offices in Cardiff, using a private room but close to other individuals).  If you are collecting data within an organisational setting then you need to explain the permissions that you have obtained to do this.
Research Activity outside of the UK:  please complete this section in detail, and note any guidance you have received.  Also describe your own familiarity (or not) with the location that you will be utilising.





Section F:  Scope of Research Activity
Please tick ALL of the research activities that might be undertaken.   If any additional types of activity are intended then please add an extra box and describe these.
If you have answered no to all questions in F then sections G and J do not need to be completed.  Section H should be considered, and may be completed.  Signatures are still required in section K.

Section G:  Intended Participants
Please tick all categories that might apply.
Numbers & Source:  if you are using a series of different methods or research activities please list numbers for each stage/phase.  Be clear about how you will find respondents.   Will you use intermediaries, and if so how?  How will you ensure compliance with your sampling strategy?
Information for participants:  all participants should be appropriately informed about the research, what is expected of them and what will happen to the information that they provide.  The Ethical review process does not ask to see this documentation, but requires this to be reviewed and approved by the Director of Studies in the case of research students, the supervisor/module tutor in relation to students on taught programmes and the Head of School/Assistant Dean in relation to staff research.

Section H:  Anticipate Risks
All research carries some level of risk.  The answers you provide to questions in this section will be reviewed to ensure that you have an appropriate understanding of the type of risks involved and how you can mitigate against these risks. If you have completed a full risk assessment, as required for example for laboratory work, field work, clinical tests, diving operations, or by a collaborative partner, you may append that to this form.  In that case, please tick the box indicating this has been provided.  You will not then be required to complete Section H.
Risk to participants   Think very carefully about how your actions/questions/discussions might affect the people you are involving as participants.  You might identify the risk as small but it would still be a risk.  Many types of question have the potential to make respondents less content with their life / job; you need to recognise and try to ameliorate any such effects
If these are business owners, time with you may reduce profit.  
In some locations physical risk is very real to both participants and yourself, please consider this.
Risk to you, the researcher   Think about where you will meet people, if there are any dangers involved in the location.  If you are meeting people as individuals think about using a public place.  In general do not visit people in their own homes or remote locations.  If you are talking to individuals about certain issues think about how their responses might affect you emotionally.  What about the risk of collecting insufficient data?
Risk to the University   When undertaking your research, you are acting as a member of the University (student or staff).  Professionalism is important, so it is important to be well organised and well prepared. Punctuality, clarity etc. are all part of this.  What will you do to ensure this?  You must ensure you do not harm the good name of the University in any way and do nothing to undermine the reputation of the research it conducts and sponsors.  Upholding high standards of conduct and integrity are vital in this regard. You must also conduct the research in such a way to minimise the potential for claims of negligence made against the University, its researchers and any collaborating individual or organisation. In this respect you should always comply with ethical, legal and professional frameworks, obligations and standards as required by statutory and regulatory authorities, as well as the university’s Research Integrity and Ethics Code of Practice.  Research misconduct in this respect can take many forms, including:
· fabrication: making up results or other outputs (eg, artefacts) and presenting them as if they were real
· falsification: manipulating research processes or changing or omitting data without good cause
· plagiarism: using other people’s material without giving proper credit
· failure to meet ethical, legal and professional obligations: for example failure to declare competing interests; misrepresentation of involvement or authorship; misrepresentation of interests; breach of confidentiality; lack of informed consent; misuse of personal data; and abuse of research subjects or material
· improper dealing with allegations of misconduct: failing to address possible infringements such as attempts to cover up misconduct and reprisals against whistle-blowers

Adverse Outcomes.  Think carefully about the possibilities, and cover here

Section I:  Feedback, Consent and Confidentiality
Feedback to participants:  outline your approach.   Will interview transcripts be shared with respondents to check accuracy?  Will summaries of questionnaire analysis be made available to respondents in some way?   Will an overview report be provided?  How and when?
Informed consent:   Draft letter / e-mail / or heading (or footer) section of questionnaire must be approved by DoS/supervisor (if research student), supervisor/module tutor if taught student, or Head of School / Assistant Dean if a member of staff.
Confidentiality/Anonymity.  Explain clearly how you will ensure confidentiality and anonymity.

Section J:  Data Protection and Storage
Before completing this section it is necessary to read the University’s Research Data Management information.   The questions that follow are designed to ensure compliance with the Data Protection Act as well as established research protocols.

Many research activities will involve electronic transfer of data and use of data management systems in the summarisation and analysis of data.  You will need to explain these in relation to compliance with the Data Protection Act.
Think carefully about who will have access to your data, this will include supervisors and examiners. Also that a thesis will be made available via the University library and the British Library system.  If you are seeking an access bar for a period of time after completion then mention it here.  If you will provide a copy of your findings, or intend to give a presentation, to a facilitating/ supporting/accessing organisation then explain that in this section.  But also think about the general principle of data sharing, as explained in the Research Data Management information.
In terms of storage of data please ensure security, and also mitigate against loss of data.

Section K:  Declaration
Ensure the appropriate countersignatures have been provided
Look carefully at the checklist and ensure that you comply with and tick all that are relevant to your research.























Appendix E – Pittsburgh Quality Sleep Index
Participant No.
Age: _______
I am:           MALE         FEMALE
The following questions relate to your usual sleeping patterns in the last month only. Your answers should indicate the most accurate reply for the average night in the past month.
1a During the past month, when have you usually gone to bed at night? (This may be different to when you go to sleep)
_____________ AM / PM (please circle)
2a During the past month, how long in minutes does it take you to fall asleep each night?
NUMBER OF MINUTES____________
3a During the past month, when have you usually gotten up in the morning?
____________ AM / PM (please circle)
4a During the past month, how many total hours of sleep did you get at night? (This may be different to the amount of time spent in bed.)
Please select the best response
· A) Over 7 Hours
· B) around 7 Hours
· C) around 6 Hours
· D) 5 Hours or less
_________________
5a. Please calculate the total of hours spent in bed:
(Please calculate the hours between bedtime (1a) getting up time (3a)
___________________
5b. Please calculate the following:
(Number of hours slept (4a) / Number of hours spent in bed(5a)) x 100 = efficacy%
__________________ / __________________ x 100 = _______ %
· A) >85%
· B) 75-84%
· C) 65-74%
· D) <65%                     My sleep efficacy percentage falls in group: _______________

PLEASE TURN OVER PAGE



The next section is in relation to your attitude and perspective on your own sleep.
1b Do you believe you are a Night owl (a person who is habitually active or wakeful at night) or an Early bird (a person who rises, arrives, or acts before the usual or expected time)? 
· A) Night owl
· B) Early bird
2b Do you believe that you have more or less energy as the day goes on?
· A) More
· B) Less
3b When do you feel that you produce better work?
· A) Morning
· B) Evening


















Appendix F - Toulouse Pieron 
Test 1						Test 2
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Appendix G – Memory Test 1
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Appendix H - Memory Test 2 
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Appendix I – Raw Data
Age     Gender Group Mem1 Mem2 Att1 Att2 Sleepeff Q1  Q2    Q3       Sleepvalues  Agevalues 
23.00    1.00    1.00    7.00    8.00    40.00    45.00    66.00    2.00    2.00    1.00    1.00    1.00 
54.00    1.00    1.00    4.00    2.00    41.00    40.00    74.00    2.00    1.00    2.00    1.00    2.00 
21.00    1.00    1.00    5.00    3.00    39.00    45.00    87.00    1.00    2.00    2.00    3.00    1.00 
30.00    1.00    1.00    6.00    7.00    36.00    43.00    71.00    1.00    2.00    2.00    1.00    2.00 
30.00    2.00    1.00    2.00    5.00    15.00    23.00    83.00    1.00    2.00    1.00    2.00    2.00 
23.00    1.00    1.00    4.00    5.00    29.00    32.00    100.00    2.00    1.00    1.00    3.00    1.00 
28.00    1.00    1.00    7.00    8.00    26.00    33.00    80.00    2.00    1.00    2.00    2.00    2.00 
36.00    2.00    1.00    4.00    4.00    41.00    52.00    85.00    2.00    2.00    1.00    3.00    2.00 
38.00    1.00    1.00    5.00    .00    67.00    62.00    85.00    1.00    1.00    2.00    3.00    2.00 
19.00    1.00    1.00    3.00    5.00    47.00    58.00    85.00    2.00    1.00    1.00    3.00    1.00 
34.00    1.00    1.00    5.00    7.00    35.00    37.00    85.00    2.00    1.00    2.00    3.00    2.00 
51.00    1.00    1.00    5.00    5.00    28.00    55.00    92.00    1.00    1.00    2.00    3.00    2.00 
23.00    1.00    1.00    6.00    7.00    45.00    51.00    81.00    2.00    2.00    1.00    2.00    1.00 
49.00    1.00    1.00    4.00    5.00    43.00    50.00    78.00    1.00    2.00    1.00    2.00    2.00 
21.00    1.00    1.00    6.00    7.00    48.00    50.00    60.00    1.00    2.00    1.00    1.00    1.00 
19.00    1.00    1.00    1.00    4.00    34.00    43.00    100.00    1.00    2.00    1.00    3.00    1.00 
24.00    1.00    1.00    9.00    7.00    41.00    45.00    100.00    1.00    2.00    2.00    3.00    1.00 
20.00    1.00    1.00    6.00    8.00    38.00    42.00    87.00    1.00    2.00    2.00    3.00    1.00 
21.00    1.00    1.00    6.00    5.00    33.00    36.00    87.00    2.00    2.00    1.00    3.00    1.00 
47.00    1.00    1.00    8.00    8.00    24.00    43.00    87.00    1.00    1.00    2.00    3.00    2.00 
27.00    2.00    1.00    5.00    7.00    22.00    42.00    88.00    1.00    2.00    2.00    3.00    2.00 
31.00    1.00    1.00    5.00    6.00    33.00    48.00    90.00    1.00    1.00    2.00    3.00    2.00 
52.00    1.00    2.00    8.00    6.00    35.00    58.00    85.00    1.00    2.00    1.00    3.00    2.00 
25.00    1.00    2.00    4.00    5.00    36.00    47.00    73.00    2.00    2.00    2.00    1.00    1.00 
22.00    1.00    1.00    6.00    4.00    42.00    54.00    100.00    1.00    1.00    2.00    3.00    1.00 
20.00    2.00    1.00    6.00    5.00    52.00    64.00    83.00    1.00    1.00    2.00    2.00    1.00 
20.00    1.00    1.00    5.00    4.00    41.00    51.00    88.00    1.00    1.00    1.00    3.00    1.00 
22.00    1.00    1.00    2.00    3.00    32.00    34.00    77.00    1.00    2.00    2.00    2.00    1.00 
24.00    1.00    2.00    3.00    5.00    27.00    40.00    81.00    1.00    1.00    2.00    2.00    1.00 
22.00    1.00    2.00    3.00    3.00    27.00    33.00    75.00    2.00    2.00    2.00    2.00    1.00 
21.00    1.00    2.00    4.00    5.00    20.00    37.00    70.00    1.00    2.00    2.00    1.00    1.00 
30.00    1.00    2.00    7.00    7.00    29.00    76.00    2.00    1.00    1.00    2.00    2.00 
28.00    2.00    1.00    2.00    5.00    53.00    49.00    76.00    2.00    2.00    1.00    2.00    2.00 
27.00    2.00    1.00    3.00    4.00    41.00    52.00    70.00    1.00    1.00    1.00    1.00    2.00 
19.00    1.00    1.00    2.00    4.00    50.00    49.00    67.00    1.00    2.00    2.00    1.00    1.00 
21.00    1.00    1.00    4.00    3.00    43.00    50.00    77.00    1.00    1.00    1.00    2.00    1.00 
20.00    1.00    1.00    5.00    4.00    57.00    52.00    85.00    1.00    1.00    2.00    3.00    1.00 
20.00    2.00    1.00    5.00    3.00    43.00    48.00    95.00    2.00    1.00    1.00    3.00    1.00 
20.00    2.00    1.00    2.00    5.00    56.00    59.00    98.00    2.00    2.00    1.00    3.00    1.00 
21.00    1.00    1.00    5.00    2.00    42.00    60.00    70.00    1.00    1.00    2.00    1.00    1.00 
35.00    2.00    1.00    2.00    5.00    21.00    51.00    75.00    2.00    2.00    2.00    2.00    2.00 
41.00    1.00    1.00    6.00    2.00    28.00    45.00    95.00    1.00    1.00    1.00    3.00    2.00 
25.00    2.00    1.00    2.00    1.00    27.00    59.00    90.00    1.00    1.00    2.00    3.00    1.00 
36.00    1.00    1.00    6.00    3.00    33.00    47.00    82.00    1.00    2.00    1.00    2.00    2.00 
25.00    2.00    1.00    5.00    2.00    45.00    53.00    74.00    2.00    1.00    2.00    1.00    1.00 
24.00    1.00    1.00    2.00    3.00    40.00    59.00    71.00    1.00    2.00    2.00    1.00    1.00 
23.00    2.00    1.00    5.00    5.00    59.00    46.00    95.00    2.00    1.00    1.00    3.00    1.00 
19.00    2.00    1.00    7.00    5.00    45.00    47.00    73.00    2.00    2.00    1.00    1.00    1.00 
18.00    1.00    1.00    4.00    4.00    55.00    51.00    76.00    1.00    1.00    2.00    2.00    1.00 
40.00    1.00    1.00    4.00    3.00    30.00    47.00    87.00    2.00    2.00    2.00    3.00    2.00 
37.00    1.00    1.00    8.00    4.00    21.00    46.00    78.00    1.00    2.00    1.00    2.00    2.00 
35.00    2.00    1.00    4.00    5.00    27.00    53.00    88.00    2.00    1.00    2.00    3.00    2.00 
27.00    2.00    1.00    1.00    3.00    22.00    49.00    100.00    1.00    1.00    1.00    3.00    2.00 
19.00    2.00    1.00    2.00    5.00    46.00    45.00    86.00    2.00    2.00    2.00    3.00    1.00 
21.00    1.00    1.00    4.00    4.00    46.00    50.00    89.00    1.00    1.00    1.00    3.00    1.00 
22.00    2.00    1.00    2.00    3.00    27.00    51.00    91.00    2.00    1.00    1.00    3.00    1.00 
24.00    1.00    2.00    3.00    5.00    29.00    46.00    95.00    2.00    2.00    2.00    3.00    1.00 
22.00    2.00    2.00    3.00    3.00    25.00    48.00    82.00    1.00    1.00    2.00    2.00    1.00 
18.00    1.00    2.00    5.00    3.00    56.00    56.00    68.00    2.00    2.00    2.00    1.00    1.00 
25.00    1.00    2.00    2.00    5.00    47.00    54.00    75.00    1.00    1.00    2.00    2.00    1.00 
34.00    1.00    2.00    5.00    4.00    50.00    59.00    100.00    1.00    2.00    1.00    3.00    2.00 
30.00    2.00    2.00    4.00    5.00    48.00    53.00    100.00    1.00    1.00    1.00    3.00    2.00 
32.00    2.00    2.00    5.00    3.00    56.00    56.00    70.00    2.00    2.00    1.00    1.00    2.00 
20.00    2.00    1.00    6.00    3.00    27.00    52.00    73.00    2.00    2.00    1.00    1.00    1.00 
25.00    1.00    1.00    7.00    5.00    36.00    49.00    91.00    1.00    2.00    1.00    3.00    1.00 
38.00    2.00    1.00    2.00    5.00    55.00    57.00    72.00    2.00    1.00    2.00    1.00    2.00 
20.00    1.00    2.00    2.00    4.00    48.00    53.00    77.00    1.00    2.00    2.00    2.00    1.00 
20.00    2.00    2.00    3.00    4.00    53.00    54.00    98.00    1.00    1.00    1.00    3.00    1.00 
19.00    1.00    2.00    2.00    5.00    44.00    45.00    96.00    2.00    2.00    2.00    3.00    1.00 
25.00    1.00    2.00    4.00    5.00    22.00    58.00    85.00    2.00    1.00    1.00    3.00    1.00 
23.00    1.00    2.00    5.00    7.00    43.00    54.00    85.00    1.00    2.00    2.00    3.00    1.00 
31.00    1.00    2.00    4.00    5.00    43.00    52.00    88.00    1.00    2.00    2.00    3.00    2.00 
40.00    2.00    2.00    3.00    5.00    27.00    55.00    78.00    2.00    1.00    1.00    2.00    2.00 
36.00    2.00    2.00    6.00    7.00    55.00    60.00    65.00    1.00    2.00    2.00    1.00    2.00 
35.00    1.00    2.00    5.00    5.00    23.00    48.00    68.00    2.00    1.00    1.00    1.00    2.00 
20.00    1.00    2.00    4.00    4.00    20.00    51.00    67.00    1.00    2.00    2.00    1.00    1.00 
21.00    1.00    2.00    3.00    3.00    20.00    47.00    67.00    2.00    1.00    2.00    1.00    1.00 
22.00    2.00    2.00    6.00    4.00    54.00    50.00    68.00    1.00    2.00    1.00    1.00    1.00 
23.00    2.00    2.00    3.00    5.00    60.00    52.00    83.00    2.00    1.00    2.00    2.00    1.00 
18.00    2.00    2.00    5.00    3.00    28.00    50.00    82.00    1.00    2.00    1.00    2.00    1.00 
19.00    1.00    2.00    5.00    5.00    28.00    55.00    92.00    2.00    2.00    2.00    3.00    1.00 
19.00    1.00    2.00    4.00    3.00    26.00    45.00    97.00    2.00    1.00    1.00    3.00    1.00 
20.00    2.00    2.00    4.00    4.00    54.00    57.00    75.00    2.00    1.00    2.00    2.00    1.00 
21.00    1.00    2.00    7.00    4.00    29.00    60.00    85.00    1.00    2.00    1.00    3.00    1.00 
35.00    1.00    2.00    3.00    3.00    49.00    52.00    87.00    2.00    1.00    1.00    3.00    2.00 
25.00    2.00    2.00    3.00    5.00    23.00    45.00    98.00    1.00    2.00    1.00    3.00    1.00 
40.00    2.00    2.00    2.00    4.00    41.00    48.00    97.00    1.00    1.00    2.00    3.00    2.00 
18.00    2.00    2.00    5.00    5.00    22.00    58.00    93.00    2.00    1.00    1.00    3.00    1.00 
21.00    1.00    2.00    4.00    3.00    51.00    54.00    84.00    1.00    2.00    2.00    2.00    1.00 
21.00    2.00    2.00    4.00    5.00    54.00    54.00    70.00    2.00    2.00    1.00    1.00    1.00 
19.00    1.00    2.00    5.00    4.00    48.00    47.00    80.00    1.00    1.00    2.00    2.00    1.00 
32.00    1.00    2.00    5.00    5.00    29.00    46.00    90.00    2.00    1.00    1.00    3.00    2.00 
33.00    2.00    2.00    6.00    4.00    33.00    48.00    76.00    1.00    1.00    2.00    2.00    2.00 
28.00    1.00    2.00    5.00    6.00    40.00    56.00    84.00    2.00    2.00    2.00    2.00    2.00 
28.00    1.00    2.00    6.00    4.00    40.00    54.00    77.00    1.00    2.00    1.00    2.00    2.00 
29.00    2.00    2.00    5.00    7.00    60.00    59.00    70.00    2.00    2.00    2.00    1.00    2.00 
29.00    1.00    2.00    3.00    4.00    24.00    53.00    73.00    1.00    1.00    2.00    1.00    2.00 
31.00    2.00    2.00    3.00    4.00    46.00    56.00    91.00    1.00    2.00    1.00    3.00    2.00 
32.00    2.00    2.00    3.00    3.00    54.00    56.00    87.00    1.00    1.00    2.00    3.00    2.00 
34.00    2.00    2.00    4.00    3.00    54.00    56.00    97.00    2.00    2.00    1.00    3.00    2.00 
25.00    1.00    2.00    4.00    4.00    43.00    53.00    77.00    2.00    1.00    2.00    2.00    1.00 
19.00    1.00    2.00    3.00    5.00    35.00    53.00    72.00    2.00    2.00    1.00    1.00    1.00 
21.00    2.00    2.00    4.00    5.00    37.00    49.00    70.00    1.00    1.00    2.00    1.00    1.00 
20.00    2.00    2.00    3.00    4.00    28.00    56.00    95.00    2.00    2.00    1.00    3.00    1.00 
                                                 















































Appendix J – SPSS Output


	Within-Subjects Factors

	Measure:   MEASURE_1  

	memory
	attention
	Dependent Variable

	1
	1
	mem1

	
	2
	mem2

	2
	1
	att1

	
	2
	att2




	Between-Subjects Factors

	
	Value Label
	N

	group
	1.00
	mor
	53

	
	2.00
	eve
	50




	Descriptive Statistics

	
	group
	Mean
	Std. Deviation
	N

	mem1
	mor
	4.5094
	1.93771
	53

	
	eve
	4.0800
	1.30681
	50

	
	Total
	4.3010
	1.66766
	103

	mem2
	mor
	4.5094
	1.83578
	53

	
	eve
	4.4200
	1.07076
	50

	
	Total
	4.4660
	1.50695
	103

	att1
	mor
	38.6226
	11.29879
	53

	
	eve
	38.8800
	12.59679
	50

	
	Total
	38.7476
	11.88814
	103

	att2
	mor
	48.1887
	7.88879
	53

	
	eve
	51.7200
	5.75003
	50

	
	Total
	49.9029
	7.12427
	103










	Multivariate Testsa

	Effect
	Value
	F
	Hypothesis df
	Error df
	Sig.

	memory
	Pillai's Trace
	.959
	2345.874b
	1.000
	101.000
	.000

	
	Wilks' Lambda
	.041
	2345.874b
	1.000
	101.000
	.000

	
	Hotelling's Trace
	23.226
	2345.874b
	1.000
	101.000
	.000

	
	Roy's Largest Root
	23.226
	2345.874b
	1.000
	101.000
	.000

	memory * group
	Pillai's Trace
	.017
	1.703b
	1.000
	101.000
	.195

	
	Wilks' Lambda
	.983
	1.703b
	1.000
	101.000
	.195

	
	Hotelling's Trace
	.017
	1.703b
	1.000
	101.000
	.195

	
	Roy's Largest Root
	.017
	1.703b
	1.000
	101.000
	.195

	attention
	Pillai's Trace
	.535
	116.197b
	1.000
	101.000
	.000

	
	Wilks' Lambda
	.465
	116.197b
	1.000
	101.000
	.000

	
	Hotelling's Trace
	1.150
	116.197b
	1.000
	101.000
	.000

	
	Roy's Largest Root
	1.150
	116.197b
	1.000
	101.000
	.000

	attention * group
	Pillai's Trace
	.028
	2.933b
	1.000
	101.000
	.090

	
	Wilks' Lambda
	.972
	2.933b
	1.000
	101.000
	.090

	
	Hotelling's Trace
	.029
	2.933b
	1.000
	101.000
	.090

	
	Roy's Largest Root
	.029
	2.933b
	1.000
	101.000
	.090

	memory * attention
	Pillai's Trace
	.507
	103.918b
	1.000
	101.000
	.000

	
	Wilks' Lambda
	.493
	103.918b
	1.000
	101.000
	.000

	
	Hotelling's Trace
	1.029
	103.918b
	1.000
	101.000
	.000

	
	Roy's Largest Root
	1.029
	103.918b
	1.000
	101.000
	.000

	memory * attention * group
	Pillai's Trace
	.018
	1.837b
	1.000
	101.000
	.178

	
	Wilks' Lambda
	.982
	1.837b
	1.000
	101.000
	.178

	
	Hotelling's Trace
	.018
	1.837b
	1.000
	101.000
	.178

	
	Roy's Largest Root
	.018
	1.837b
	1.000
	101.000
	.178

	a. Design: Intercept + group 
 Within Subjects Design: memory + attention + memory * attention

	b. Exact statistic



	Mauchly's Test of Sphericitya

	Measure:   MEASURE_1  

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	memory
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	attention
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	memory * attention
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. Design: Intercept + group 
 Within Subjects Design: memory + attention + memory * attention

	b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table.




	Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	memory
	Sphericity Assumed
	164438.909
	1
	164438.909
	2345.874
	.000

	
	Greenhouse-Geisser
	164438.909
	1.000
	164438.909
	2345.874
	.000

	
	Huynh-Feldt
	164438.909
	1.000
	164438.909
	2345.874
	.000

	
	Lower-bound
	164438.909
	1.000
	164438.909
	2345.874
	.000

	memory * group
	Sphericity Assumed
	119.346
	1
	119.346
	1.703
	.195

	
	Greenhouse-Geisser
	119.346
	1.000
	119.346
	1.703
	.195

	
	Huynh-Feldt
	119.346
	1.000
	119.346
	1.703
	.195

	
	Lower-bound
	119.346
	1.000
	119.346
	1.703
	.195

	Error(memory)
	Sphericity Assumed
	7079.804
	101
	70.097
	
	

	
	Greenhouse-Geisser
	7079.804
	101.000
	70.097
	
	

	
	Huynh-Feldt
	7079.804
	101.000
	70.097
	
	

	
	Lower-bound
	7079.804
	101.000
	70.097
	
	

	attention
	Sphericity Assumed
	3327.823
	1
	3327.823
	116.197
	.000

	
	Greenhouse-Geisser
	3327.823
	1.000
	3327.823
	116.197
	.000

	
	Huynh-Feldt
	3327.823
	1.000
	3327.823
	116.197
	.000

	
	Lower-bound
	3327.823
	1.000
	3327.823
	116.197
	.000

	attention * group
	Sphericity Assumed
	84.007
	1
	84.007
	2.933
	.090

	
	Greenhouse-Geisser
	84.007
	1.000
	84.007
	2.933
	.090

	
	Huynh-Feldt
	84.007
	1.000
	84.007
	2.933
	.090

	
	Lower-bound
	84.007
	1.000
	84.007
	2.933
	.090

	Error(attention)
	Sphericity Assumed
	2892.600
	101
	28.640
	
	

	
	Greenhouse-Geisser
	2892.600
	101.000
	28.640
	
	

	
	Huynh-Feldt
	2892.600
	101.000
	28.640
	
	

	
	Lower-bound
	2892.600
	101.000
	28.640
	
	

	memory * attention
	Sphericity Assumed
	3131.824
	1
	3131.824
	103.918
	.000

	
	Greenhouse-Geisser
	3131.824
	1.000
	3131.824
	103.918
	.000

	
	Huynh-Feldt
	3131.824
	1.000
	3131.824
	103.918
	.000

	
	Lower-bound
	3131.824
	1.000
	3131.824
	103.918
	.000

	memory * attention * group
	Sphericity Assumed
	55.368
	1
	55.368
	1.837
	.178

	
	Greenhouse-Geisser
	55.368
	1.000
	55.368
	1.837
	.178

	
	Huynh-Feldt
	55.368
	1.000
	55.368
	1.837
	.178

	
	Lower-bound
	55.368
	1.000
	55.368
	1.837
	.178

	Error(memory*attention)
	Sphericity Assumed
	3043.880
	101
	30.137
	
	

	
	Greenhouse-Geisser
	3043.880
	101.000
	30.137
	
	

	
	Huynh-Feldt
	3043.880
	101.000
	30.137
	
	

	
	Lower-bound
	3043.880
	101.000
	30.137
	
	




	Tests of Within-Subjects Contrasts

	Measure:   MEASURE_1  

	Source
	memory
	attention
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	memory
	Linear
	
	164438.909
	1
	164438.909
	2345.874
	.000

	memory * group
	Linear
	
	119.346
	1
	119.346
	1.703
	.195

	Error(memory)
	Linear
	
	7079.804
	101
	70.097
	
	

	attention
	
	Linear
	3327.823
	1
	3327.823
	116.197
	.000

	attention * group
	
	Linear
	84.007
	1
	84.007
	2.933
	.090

	Error(attention)
	
	Linear
	2892.600
	101
	28.640
	
	

	memory * attention
	Linear
	Linear
	3131.824
	1
	3131.824
	103.918
	.000

	memory * attention * group
	Linear
	Linear
	55.368
	1
	55.368
	1.837
	.178

	Error(memory*attention)
	Linear
	Linear
	3043.880
	101
	30.137
	
	




	Tests of Between-Subjects Effects

	Measure:   MEASURE_1  

	Transformed Variable:   Average  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Intercept
	244403.187
	1
	244403.187
	3649.430
	.000

	group
	68.769
	1
	68.769
	1.027
	.313

	Error
	6763.993
	101
	66.970
	
	




	
1. Grand Mean

	Measure:   MEASURE_1  

	Mean
	Std. Error
	95% Confidence Interval

	
	
	Lower Bound
	Upper Bound

	24.366
	.403
	23.566
	25.166




	Estimates

	Measure:   MEASURE_1  

	group
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	mor
	23.958
	.562
	22.843
	25.072

	eve
	24.775
	.579
	23.627
	25.923




	Pairwise Comparisons

	Measure:   MEASURE_1  

	(I) group
	(J) group
	Mean Difference (I-J)
	Std. Error
	Sig.a
	95% Confidence Interval for Differencea

	
	
	
	
	
	Lower Bound
	Upper Bound

	mor
	eve
	-.817
	.807
	.313
	-2.418
	.783

	eve
	mor
	.817
	.807
	.313
	-.783
	2.418

	Based on estimated marginal means

	a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).




	Univariate Tests

	Measure:   MEASURE_1  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Contrast
	17.192
	1
	17.192
	1.027
	.313

	Error
	1690.998
	101
	16.743
	
	

	The F tests the effect of group. This test is based on the linearly independent pairwise comparisons among the estimated marginal means.




	Estimates

	Measure:   MEASURE_1  

	memory
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	1
	4.380
	.128
	4.125
	4.634

	2
	44.353
	.806
	42.754
	45.951




	Pairwise Comparisons

	Measure:   MEASURE_1  

	(I) memory
	(J) memory
	Mean Difference (I-J)
	Std. Error
	Sig.b
	95% Confidence Interval for Differenceb

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	-39.973*
	.825
	.000
	-41.610
	-38.336

	2
	1
	39.973*
	.825
	.000
	38.336
	41.610

	Based on estimated marginal means

	*. The mean difference is significant at the .05 level.

	b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).




	Multivariate Tests

	
	Value
	F
	Hypothesis df
	Error df
	Sig.

	Pillai's trace
	.959
	2345.874a
	1.000
	101.000
	.000

	Wilks' lambda
	.041
	2345.874a
	1.000
	101.000
	.000

	Hotelling's trace
	23.226
	2345.874a
	1.000
	101.000
	.000

	Roy's largest root
	23.226
	2345.874a
	1.000
	101.000
	.000

	Each F tests the multivariate effect of memory. These tests are based on the linearly independent pairwise comparisons among the estimated marginal means.

	a. Exact statistic




	Estimates

	Measure:   MEASURE_1  

	attention
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	1
	21.523
	.594
	20.345
	22.701

	2
	27.210
	.334
	26.547
	27.872




	Pairwise Comparisons

	Measure:   MEASURE_1  

	(I) attention
	(J) attention
	Mean Difference (I-J)
	Std. Error
	Sig.b
	95% Confidence Interval for Differenceb

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	-5.687*
	.528
	.000
	-6.733
	-4.640

	2
	1
	5.687*
	.528
	.000
	4.640
	6.733

	Based on estimated marginal means

	*. The mean difference is significant at the .05 level.

	b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).




	Multivariate Tests

	
	Value
	F
	Hypothesis df
	Error df
	Sig.

	Pillai's trace
	.535
	116.197a
	1.000
	101.000
	.000

	Wilks' lambda
	.465
	116.197a
	1.000
	101.000
	.000

	Hotelling's trace
	1.150
	116.197a
	1.000
	101.000
	.000

	Roy's largest root
	1.150
	116.197a
	1.000
	101.000
	.000

	Each F tests the multivariate effect of attention. These tests are based on the linearly independent pairwise comparisons among the estimated marginal means.

	a. Exact statistic




	5. group * memory

	Measure:   MEASURE_1  

	group
	memory
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	Lower Bound
	Upper Bound

	mor
	1
	4.509
	.179
	4.154
	4.864

	
	2
	43.406
	1.123
	41.178
	45.633

	eve
	1
	4.250
	.184
	3.885
	4.615

	
	2
	45.300
	1.156
	43.006
	47.594





	6. group * attention

	Measure:   MEASURE_1  

	group
	attention
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	Lower Bound
	Upper Bound

	mor
	1
	21.566
	.828
	19.924
	23.208

	
	2
	26.349
	.466
	25.425
	27.273

	eve
	1
	21.480
	.852
	19.789
	23.171

	
	2
	28.070
	.479
	27.119
	29.021




	7. memory * attention

	Measure:   MEASURE_1  

	memory
	attention
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	Lower Bound
	Upper Bound

	1
	1
	4.295
	.164
	3.970
	4.620

	
	2
	4.465
	.149
	4.169
	4.761

	2
	1
	38.751
	1.178
	36.415
	41.087

	
	2
	49.954
	.684
	48.598
	51.310



	8. group * memory * attention

	Measure:   MEASURE_1  

	group
	memory
	attention
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	mor
	1
	1
	4.509
	.228
	4.057
	4.962

	
	
	2
	4.509
	.208
	4.097
	4.922

	
	2
	1
	38.623
	1.641
	35.367
	41.878

	
	
	2
	48.189
	.952
	46.299
	50.078

	eve
	1
	1
	4.080
	.235
	3.614
	4.546

	
	
	2
	4.420
	.214
	3.995
	4.845

	
	2
	1
	38.880
	1.689
	35.529
	42.231

	
	
	2
	51.720
	.981
	49.775
	53.665
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	Descriptives

	age  

	
	N
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean
	Minimum
	Maximum

	
	
	
	
	
	Lower Bound
	Upper Bound
	
	

	Low
	26
	25.7692
	8.10584
	1.58969
	22.4952
	29.0432
	18.00
	54.00

	Moderare
	28
	26.6071
	7.50476
	1.41827
	23.6971
	29.5172
	18.00
	49.00

	High
	50
	27.5000
	8.79529
	1.24384
	25.0004
	29.9996
	18.00
	52.00

	Total
	104
	26.8269
	8.24791
	.80877
	25.2229
	28.4309
	18.00
	54.00




	Test of Homogeneity of Variances

	age  

	Levene Statistic
	df1
	df2
	Sig.

	.931
	2
	101
	.397




	



ANOVA

	age  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	53.091
	2
	26.545
	.386
	.681

	Within Groups
	6953.794
	101
	68.849
	
	

	Total
	7006.885
	103
	
	
	




	Robust Tests of Equality of Means

	age  

	
	Statistica
	df1
	df2
	Sig.

	Welch
	.373
	2
	58.072
	.691

	a. Asymptotically F distributed.




	Multiple Comparisons

	Dependent Variable:   age  

	Tukey HSD  

	(I) score
	(J) score
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Low
	Moderare
	-.83791
	2.25986
	.927
	-6.2136
	4.5377

	
	High
	-1.73077
	2.00625
	.665
	-6.5032
	3.0416

	Moderare
	Low
	.83791
	2.25986
	.927
	-4.5377
	6.2136

	
	High
	-.89286
	1.95854
	.892
	-5.5518
	3.7660

	High
	Low
	1.73077
	2.00625
	.665
	-3.0416
	6.5032

	
	Moderare
	.89286
	1.95854
	.892
	-3.7660
	5.5518



	age

	Tukey HSDa,b  

	score
	N
	Subset for alpha = 0.05

	
	
	1

	Low
	26
	25.7692

	Moderare
	28
	26.6071

	High
	50
	27.5000

	Sig.
	
	.684

	Means for groups in homogeneous subsets are displayed.

	a. Uses Harmonic Mean Sample Size = 31.855.

	b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed.
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	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	age
	104
	18.00
	54.00
	26.8269
	8.24791

	gender
	104
	1.00
	2.00
	1.3846
	.48886

	group
	104
	1.00
	2.00
	1.4904
	.50233

	sleepeff
	104
	60.00
	100.00
	82.6635
	10.17098

	q1
	104
	1.00
	2.00
	1.4519
	.50009

	q2
	104
	1.00
	2.00
	1.5192
	.50205

	q3
	104
	1.00
	2.00
	1.5288
	.50158

	Valid N (listwise)
	104
	
	
	
	




	Statistics

	
	age
	gender
	group
	sleepeff
	q1
	q2
	q3

	N
	Valid
	104
	104
	104
	104
	104
	104
	104

	
	Missing
	6
	6
	6
	6
	6
	6
	6




	gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	64
	58.2
	61.5
	61.5

	
	Male
	40
	36.4
	38.5
	100.0

	
	Total
	104
	94.5
	100.0
	

	Missing
	System
	6
	5.5
	
	

	Total
	110
	100.0
	
	




	group

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	mor
	53
	48.2
	51.0
	51.0

	
	eve
	51
	46.4
	49.0
	100.0

	
	Total
	104
	94.5
	100.0
	

	Missing
	System
	6
	5.5
	
	

	Total
	110
	100.0
	
	





	q1

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	night owl
	57
	51.8
	54.8
	54.8

	
	early bird
	47
	42.7
	45.2
	100.0

	
	Total
	104
	94.5
	100.0
	

	Missing
	System
	6
	5.5
	
	

	Total
	110
	100.0
	
	




	q2

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	more
	50
	45.5
	48.1
	48.1

	
	less
	54
	49.1
	51.9
	100.0

	
	Total
	104
	94.5
	100.0
	

	Missing
	System
	6
	5.5
	
	

	Total
	110
	100.0
	
	




	q3

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	morning
	49
	44.5
	47.1
	47.1

	
	evening
	55
	50.0
	52.9
	100.0

	
	Total
	104
	94.5
	100.0
	

	Missing
	System
	6
	5.5
	
	

	Total
	110
	100.0
	
	




	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * group
	104
	94.5%
	6
	5.5%
	110
	100.0%





	gender * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	gender
	Female
	34
	30
	64

	
	Male
	19
	21
	40

	Total
	53
	51
	104




	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * group
	104
	94.5%
	6
	5.5%
	110
	100.0%

	gender * q1
	104
	94.5%
	6
	5.5%
	110
	100.0%

	gender * q2
	104
	94.5%
	6
	5.5%
	110
	100.0%

	gender * q3
	104
	94.5%
	6
	5.5%
	110
	100.0%

	age * group
	104
	94.5%
	6
	5.5%
	110
	100.0%

	age * q1
	104
	94.5%
	6
	5.5%
	110
	100.0%

	age * q2
	104
	94.5%
	6
	5.5%
	110
	100.0%

	age * q3
	104
	94.5%
	6
	5.5%
	110
	100.0%




	gender * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	gender
	Female
	34
	30
	64

	
	Male
	19
	21
	40

	Total
	53
	51
	104




	gender * q1 Crosstabulation

	Count  

	
	q1
	Total

	
	night owl
	early bird
	

	gender
	Female
	39
	25
	64

	
	Male
	18
	22
	40

	Total
	57
	47
	104




	gender * q2 Crosstabulation

	Count  

	
	q2
	Total

	
	more
	less
	

	gender
	Female
	29
	35
	64

	
	Male
	21
	19
	40

	Total
	50
	54
	104




	gender * q3 Crosstabulation

	Count  

	
	q3
	Total

	
	morning
	evening
	

	gender
	Female
	26
	38
	64

	
	Male
	23
	17
	40

	Total
	49
	55
	104




	age * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	age
	18.00
	1
	3
	4

	
	19.00
	5
	5
	10

	
	20.00
	7
	5
	12

	
	21.00
	6
	6
	12

	
	22.00
	3
	3
	6

	
	23.00
	4
	2
	6

	
	24.00
	2
	2
	4

	
	25.00
	3
	5
	8

	
	27.00
	3
	0
	3

	
	28.00
	2
	2
	4

	
	29.00
	0
	2
	2

	
	30.00
	2
	2
	4

	
	31.00
	1
	2
	3

	
	32.00
	0
	3
	3

	
	33.00
	0
	1
	1

	
	34.00
	1
	2
	3

	
	35.00
	2
	2
	4

	
	36.00
	2
	1
	3

	
	37.00
	1
	0
	1

	
	38.00
	2
	0
	2

	
	40.00
	1
	2
	3

	
	41.00
	1
	0
	1

	
	47.00
	1
	0
	1

	
	49.00
	1
	0
	1

	
	51.00
	1
	0
	1

	
	52.00
	0
	1
	1

	
	54.00
	1
	0
	1

	Total
	53
	51
	104




	age * q1 Crosstabulation

	Count  

	
	q1
	Total

	
	night owl
	early bird
	

	age
	18.00
	2
	2
	4

	
	19.00
	3
	7
	10

	
	20.00
	7
	5
	12

	
	21.00
	9
	3
	12

	
	22.00
	4
	2
	6

	
	23.00
	1
	5
	6

	
	24.00
	3
	1
	4

	
	25.00
	4
	4
	8

	
	27.00
	3
	0
	3

	
	28.00
	1
	3
	4

	
	29.00
	1
	1
	2

	
	30.00
	3
	1
	4

	
	31.00
	3
	0
	3

	
	32.00
	1
	2
	3

	
	33.00
	1
	0
	1

	
	34.00
	1
	2
	3

	
	35.00
	0
	4
	4

	
	36.00
	2
	1
	3

	
	37.00
	1
	0
	1

	
	38.00
	1
	1
	2

	
	40.00
	1
	2
	3

	
	41.00
	1
	0
	1

	
	47.00
	1
	0
	1

	
	49.00
	1
	0
	1

	
	51.00
	1
	0
	1

	
	52.00
	1
	0
	1

	
	54.00
	0
	1
	1

	Total
	57
	47
	104



	age * q3 Crosstabulation

	Count  

	
	q3
	Total

	
	morning
	evening
	

	age
	18.00
	2
	2
	4

	
	19.00
	5
	5
	10

	
	20.00
	6
	6
	12

	
	21.00
	6
	6
	12

	
	22.00
	2
	4
	6

	
	23.00
	4
	2
	6

	
	24.00
	0
	4
	4

	
	25.00
	3
	5
	8

	
	27.00
	2
	1
	3

	
	28.00
	2
	2
	4

	
	29.00
	0
	2
	2

	
	30.00
	3
	1
	4

	
	31.00
	1
	2
	3

	
	32.00
	2
	1
	3

	
	33.00
	0
	1
	1

	
	34.00
	2
	1
	3

	
	35.00
	2
	2
	4

	
	36.00
	2
	1
	3

	
	37.00
	1
	0
	1

	
	38.00
	0
	2
	2

	
	40.00
	1
	2
	3

	
	41.00
	1
	0
	1

	
	47.00
	0
	1
	1

	
	49.00
	1
	0
	1

	
	51.00
	0
	1
	1

	
	52.00
	1
	0
	1

	
	54.00
	0
	1
	1

	Total
	49
	55
	104



	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * group
	104
	94.5%
	6
	5.5%
	110
	100.0%

	gender * q1
	104
	94.5%
	6
	5.5%
	110
	100.0%

	gender * q2
	104
	94.5%
	6
	5.5%
	110
	100.0%

	gender * q3
	104
	94.5%
	6
	5.5%
	110
	100.0%




	gender * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	gender
	Female
	34
	30
	64

	
	Male
	19
	21
	40

	Total
	53
	51
	104




	gender * q1 Crosstabulation

	Count  

	
	q1
	Total

	
	night owl
	early bird
	

	gender
	Female
	39
	25
	64

	
	Male
	18
	22
	40

	Total
	57
	47
	104




	gender * q2 Crosstabulation

	Count  

	
	q2
	Total

	
	more
	less
	

	gender
	Female
	29
	35
	64

	
	Male
	21
	19
	40

	Total
	50
	54
	104





	gender * q3 Crosstabulation

	Count  

	
	q3
	Total

	
	morning
	evening
	

	gender
	Female
	26
	38
	64

	
	Male
	23
	17
	40

	Total
	49
	55
	104




	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * q1
	104
	94.5%
	6
	5.5%
	110
	100.0%

	group * q1
	104
	94.5%
	6
	5.5%
	110
	100.0%




	gender * q1 Crosstabulation

	Count  

	
	q1
	Total

	
	night owl
	early bird
	

	gender
	Female
	39
	25
	64

	
	Male
	18
	22
	40

	Total
	57
	47
	104




	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * group
	104
	94.5%
	6
	5.5%
	110
	100.0%

	q1 * group
	104
	94.5%
	6
	5.5%
	110
	100.0%





	gender * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	gender
	Female
	34
	30
	64

	
	Male
	19
	21
	40

	Total
	53
	51
	104




	q1 * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	q1
	night owl
	31
	26
	57

	
	early bird
	22
	25
	47

	Total
	53
	51
	104




	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * age
	104
	94.5%
	6
	5.5%
	110
	100.0%

	q1 * age
	104
	94.5%
	6
	5.5%
	110
	100.0%

	group * age
	104
	94.5%
	6
	5.5%
	110
	100.0%




	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	q1 * gender
	104
	94.5%
	6
	5.5%
	110
	100.0%

	q1 * group
	104
	94.5%
	6
	5.5%
	110
	100.0%




	Case Processing Summary

	
	group
	Cases

	
	
	Valid
	Missing
	Total

	
	
	N
	Percent
	N
	Percent
	N
	Percent

	gender
	mor
	53
	100.0%
	0
	0.0%
	53
	100.0%

	
	eve
	51
	100.0%
	0
	0.0%
	51
	100.0%




	Descriptives

	
	group
	Statistic
	Std. Error

	gender
	mor
	Mean
	1.3585
	.06650

	
	
	95% Confidence Interval for Mean
	Lower Bound
	1.2250
	

	
	
	
	Upper Bound
	1.4919
	

	
	
	5% Trimmed Mean
	1.3428
	

	
	
	Median
	1.0000
	

	
	
	Variance
	.234
	

	
	
	Std. Deviation
	.48415
	

	
	
	Minimum
	1.00
	

	
	
	Maximum
	2.00
	

	
	
	Range
	1.00
	

	
	
	Interquartile Range
	1.00
	

	
	
	Skewness
	.607
	.327

	
	
	Kurtosis
	-1.696
	.644

	
	eve
	Mean
	1.4118
	.06960

	
	
	95% Confidence Interval for Mean
	Lower Bound
	1.2720
	

	
	
	
	Upper Bound
	1.5516
	

	
	
	5% Trimmed Mean
	1.4020
	

	
	
	Median
	1.0000
	

	
	
	Variance
	.247
	

	
	
	Std. Deviation
	.49705
	

	
	
	Minimum
	1.00
	

	
	
	Maximum
	2.00
	

	
	
	Range
	1.00
	

	
	
	Interquartile Range
	1.00
	

	
	
	Skewness
	.370
	.333

	
	
	Kurtosis
	-1.941
	.656




	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * group
	104
	94.5%
	6
	5.5%
	110
	100.0%

	gender * score
	104
	94.5%
	6
	5.5%
	110
	100.0%

	agee * group
	104
	94.5%
	6
	5.5%
	110
	100.0%

	agee * score
	104
	94.5%
	6
	5.5%
	110
	100.0%




	gender * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	gender
	Female
	34
	30
	64

	
	Male
	19
	21
	40

	Total
	53
	51
	104




	gender * score Crosstabulation

	Count  

	
	score
	Total

	
	Low
	Moderare
	High
	

	gender
	Female
	15
	18
	31
	64

	
	Male
	11
	10
	19
	40

	Total
	26
	28
	50
	104




	agee * group Crosstabulation

	Count  

	
	group
	Total

	
	mor
	eve
	

	agee
	1.00
	31
	31
	62

	
	2.00
	22
	20
	42

	Total
	53
	51
	104




	agee * score Crosstabulation

	Count  

	
	score
	Total

	
	Low
	Moderare
	High
	

	agee
	1.00
	17
	16
	29
	62

	
	2.00
	9
	12
	21
	42

	Total
	26
	28
	50
	104




	Within-Subjects Factors

	Measure:   MEASURE_1  

	memory
	attention
	Dependent Variable

	1
	1
	mem1

	
	2
	mem2

	2
	1
	att1

	
	2
	att2




	Between-Subjects Factors

	
	Value Label
	N

	group
	1.00
	mor
	53

	
	2.00
	eve
	50




	Multivariate Testsa

	Effect
	Value
	F
	Hypothesis df
	Error df
	Sig.
	Partial Eta Squared

	memory
	Pillai's Trace
	.959
	2345.874b
	1.000
	101.000
	.000
	.959

	
	Wilks' Lambda
	.041
	2345.874b
	1.000
	101.000
	.000
	.959

	
	Hotelling's Trace
	23.226
	2345.874b
	1.000
	101.000
	.000
	.959

	
	Roy's Largest Root
	23.226
	2345.874b
	1.000
	101.000
	.000
	.959

	memory * group
	Pillai's Trace
	.017
	1.703b
	1.000
	101.000
	.195
	.017

	
	Wilks' Lambda
	.983
	1.703b
	1.000
	101.000
	.195
	.017

	
	Hotelling's Trace
	.017
	1.703b
	1.000
	101.000
	.195
	.017

	
	Roy's Largest Root
	.017
	1.703b
	1.000
	101.000
	.195
	.017

	attention
	Pillai's Trace
	.535
	116.197b
	1.000
	101.000
	.000
	.535

	
	Wilks' Lambda
	.465
	116.197b
	1.000
	101.000
	.000
	.535

	
	Hotelling's Trace
	1.150
	116.197b
	1.000
	101.000
	.000
	.535

	
	Roy's Largest Root
	1.150
	116.197b
	1.000
	101.000
	.000
	.535

	attention * group
	Pillai's Trace
	.028
	2.933b
	1.000
	101.000
	.090
	.028

	
	Wilks' Lambda
	.972
	2.933b
	1.000
	101.000
	.090
	.028

	
	Hotelling's Trace
	.029
	2.933b
	1.000
	101.000
	.090
	.028

	
	Roy's Largest Root
	.029
	2.933b
	1.000
	101.000
	.090
	.028

	memory * attention
	Pillai's Trace
	.507
	103.918b
	1.000
	101.000
	.000
	.507

	
	Wilks' Lambda
	.493
	103.918b
	1.000
	101.000
	.000
	.507

	
	Hotelling's Trace
	1.029
	103.918b
	1.000
	101.000
	.000
	.507

	
	Roy's Largest Root
	1.029
	103.918b
	1.000
	101.000
	.000
	.507

	memory * attention * group
	Pillai's Trace
	.018
	1.837b
	1.000
	101.000
	.178
	.018

	
	Wilks' Lambda
	.982
	1.837b
	1.000
	101.000
	.178
	.018

	
	Hotelling's Trace
	.018
	1.837b
	1.000
	101.000
	.178
	.018

	
	Roy's Largest Root
	.018
	1.837b
	1.000
	101.000
	.178
	.018

	a. Design: Intercept + group 
 Within Subjects Design: memory + attention + memory * attention

	b. Exact statistic




	Mauchly's Test of Sphericitya

	Measure:   MEASURE_1  

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	memory
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	attention
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	memory * attention
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. Design: Intercept + group 
 Within Subjects Design: memory + attention + memory * attention

	b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table.



	Group Statistics

	
	q1
	N
	Mean
	Std. Deviation
	Std. Error Mean

	sleepeff
	night owl
	57
	83.1228
	10.39586
	1.37697

	
	early bird
	47
	82.1064
	9.97439
	1.45491



	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	sleepeff
	Equal variances assumed
	.065
	.799
	.505
	102
	.614
	1.01642
	2.01126
	-2.97290
	5.00575

	
	Equal variances not assumed
	
	
	.507
	99.643
	.613
	1.01642
	2.00320
	-2.95804
	4.99089







	Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	memory
	Sphericity Assumed
	164438.909
	1
	164438.909
	2345.874
	.000
	.959

	
	Greenhouse-Geisser
	164438.909
	1.000
	164438.909
	2345.874
	.000
	.959

	
	Huynh-Feldt
	164438.909
	1.000
	164438.909
	2345.874
	.000
	.959

	
	Lower-bound
	164438.909
	1.000
	164438.909
	2345.874
	.000
	.959

	memory * group
	Sphericity Assumed
	119.346
	1
	119.346
	1.703
	.195
	.017

	
	Greenhouse-Geisser
	119.346
	1.000
	119.346
	1.703
	.195
	.017

	
	Huynh-Feldt
	119.346
	1.000
	119.346
	1.703
	.195
	.017

	
	Lower-bound
	119.346
	1.000
	119.346
	1.703
	.195
	.017

	Error(memory)
	Sphericity Assumed
	7079.804
	101
	70.097
	
	
	

	
	Greenhouse-Geisser
	7079.804
	101.000
	70.097
	
	
	

	
	Huynh-Feldt
	7079.804
	101.000
	70.097
	
	
	

	
	Lower-bound
	7079.804
	101.000
	70.097
	
	
	

	attention
	Sphericity Assumed
	3327.823
	1
	3327.823
	116.197
	.000
	.535

	
	Greenhouse-Geisser
	3327.823
	1.000
	3327.823
	116.197
	.000
	.535

	
	Huynh-Feldt
	3327.823
	1.000
	3327.823
	116.197
	.000
	.535

	
	Lower-bound
	3327.823
	1.000
	3327.823
	116.197
	.000
	.535

	attention * group
	Sphericity Assumed
	84.007
	1
	84.007
	2.933
	.090
	.028

	
	Greenhouse-Geisser
	84.007
	1.000
	84.007
	2.933
	.090
	.028

	
	Huynh-Feldt
	84.007
	1.000
	84.007
	2.933
	.090
	.028

	
	Lower-bound
	84.007
	1.000
	84.007
	2.933
	.090
	.028

	Error(attention)
	Sphericity Assumed
	2892.600
	101
	28.640
	
	
	

	
	Greenhouse-Geisser
	2892.600
	101.000
	28.640
	
	
	

	
	Huynh-Feldt
	2892.600
	101.000
	28.640
	
	
	

	
	Lower-bound
	2892.600
	101.000
	28.640
	
	
	

	memory * attention
	Sphericity Assumed
	3131.824
	1
	3131.824
	103.918
	.000
	.507

	
	Greenhouse-Geisser
	3131.824
	1.000
	3131.824
	103.918
	.000
	.507

	
	Huynh-Feldt
	3131.824
	1.000
	3131.824
	103.918
	.000
	.507

	
	Lower-bound
	3131.824
	1.000
	3131.824
	103.918
	.000
	.507

	memory * attention * group
	Sphericity Assumed
	55.368
	1
	55.368
	1.837
	.178
	.018

	
	Greenhouse-Geisser
	55.368
	1.000
	55.368
	1.837
	.178
	.018

	
	Huynh-Feldt
	55.368
	1.000
	55.368
	1.837
	.178
	.018

	
	Lower-bound
	55.368
	1.000
	55.368
	1.837
	.178
	.018

	Error(memory*attention)
	Sphericity Assumed
	3043.880
	101
	30.137
	
	
	

	
	Greenhouse-Geisser
	3043.880
	101.000
	30.137
	
	
	

	
	Huynh-Feldt
	3043.880
	101.000
	30.137
	
	
	

	
	Lower-bound
	3043.880
	101.000
	30.137
	
	
	




	Tests of Within-Subjects Contrasts

	Measure:   MEASURE_1  

	Source
	memory
	attention
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	memory
	Linear
	
	164438.909
	1
	164438.909
	2345.874
	.000
	.959

	memory * group
	Linear
	
	119.346
	1
	119.346
	1.703
	.195
	.017

	Error(memory)
	Linear
	
	7079.804
	101
	70.097
	
	
	

	attention
	
	Linear
	3327.823
	1
	3327.823
	116.197
	.000
	.535

	attention * group
	
	Linear
	84.007
	1
	84.007
	2.933
	.090
	.028

	Error(attention)
	
	Linear
	2892.600
	101
	28.640
	
	
	

	memory * attention
	Linear
	Linear
	3131.824
	1
	3131.824
	103.918
	.000
	.507

	memory * attention * group
	Linear
	Linear
	55.368
	1
	55.368
	1.837
	.178
	.018

	Error(memory*attention)
	Linear
	Linear
	3043.880
	101
	30.137
	
	
	




	Tests of Between-Subjects Effects

	Measure:   MEASURE_1  

	Transformed Variable:   Average  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Intercept
	244403.187
	1
	244403.187
	3649.430
	.000
	.973

	group
	68.769
	1
	68.769
	1.027
	.313
	.010

	Error
	6763.993
	101
	66.970
	
	
	




	1. memory

	Measure:   MEASURE_1  

	memory
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	1
	4.380
	.128
	4.125
	4.634

	2
	44.353
	.806
	42.754
	45.951




	2. attention

	Measure:   MEASURE_1  

	attention
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	1
	21.523
	.594
	20.345
	22.701

	2
	27.210
	.334
	26.547
	27.872




	3. memory * attention

	Measure:   MEASURE_1  

	memory
	attention
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	Lower Bound
	Upper Bound

	1
	1
	4.295
	.164
	3.970
	4.620

	
	2
	4.465
	.149
	4.169
	4.761

	2
	1
	38.751
	1.178
	36.415
	41.087

	
	2
	49.954
	.684
	48.598
	51.310




	

	

	
	age
	Total

	
	18.00
	19.00
	20.00
	21.00
	22.00
	23.00
	24.00
	25.00
	27.00
	28.00
	29.00
	30.00
	31.00
	32.00
	33.00
	34.00
	35.00
	36.00
	37.00
	38.00
	40.00
	41.00
	47.00
	49.00
	51.00
	52.00
	54.00
	

	gender
	Female
	2
	8
	5
	10
	3
	4
	4
	5
	0
	3
	1
	2
	2
	1
	0
	2
	2
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	64

	
	Male
	2
	2
	7
	2
	3
	2
	0
	3
	3
	1
	1
	2
	1
	2
	1
	1
	2
	2
	0
	1
	2
	0
	0
	0
	0
	0
	0
	40

	Total
	4
	10
	12
	12
	6
	6
	4
	8
	3
	4
	2
	4
	3
	3
	1
	3
	4
	3
	1
	2
	3
	1
	1
	1
	1
	1
	1
	104



                                                 
                                                 
                                                 
                                                 
       
	
	age
	Total

	
	18.00
	19.00
	20.00
	21.00
	22.00
	23.00
	24.00
	25.00
	27.00
	28.00
	29.00
	30.00
	31.00
	32.00
	33.00
	34.00
	35.00
	36.00
	37.00
	38.00
	40.00
	41.00
	47.00
	49.00
	51.00
	52.00
	54.00
	

	q1
	night owl
	2
	3
	7
	9
	4
	1
	3
	4
	3
	1
	1
	3
	3
	1
	1
	1
	0
	2
	1
	1
	1
	1
	1
	1
	1
	1
	0
	57

	
	early bird
	2
	7
	5
	3
	2
	5
	1
	4
	0
	3
	1
	1
	0
	2
	0
	2
	4
	1
	0
	1
	2
	0
	0
	0
	0
	0
	1
	47

	Total
	4
	10
	12
	12
	6
	6
	4
	8
	3
	4
	2
	4
	3
	3
	1
	3
	4
	3
	1
	2
	3
	1
	1
	1
	1
	1
	1
	104



       











                 
	
	age
	Total

	
	18.00
	19.00
	20.00
	21.00
	22.00
	23.00
	24.00
	25.00
	27.00
	28.00
	29.00
	30.00
	31.00
	32.00
	33.00
	34.00
	35.00
	36.00
	37.00
	38.00
	40.00
	41.00
	47.00
	49.00
	51.00
	52.00
	54.00
	

	group
	mor
	1
	5
	7
	6
	3
	4
	2
	3
	3
	2
	0
	2
	1
	0
	0
	1
	2
	2
	1
	2
	1
	1
	1
	1
	1
	0
	1
	53

	
	eve
	3
	5
	5
	6
	3
	2
	2
	5
	0
	2
	2
	2
	2
	3
	1
	2
	2
	1
	0
	0
	2
	0
	0
	0
	0
	1
	0
	51

	Total
	4
	10
	12
	12
	6
	6
	4
	8
	3
	4
	2
	4
	3
	3
	1
	3
	4
	3
	1
	2
	3
	1
	1
	1
	1
	1
	1
	104
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Please search for the following shapes:

+ Ensure the /1l isin the top left and please write your name on the
line at the top.
+ You will have 1 minute 30 to circle as many of the shapes below:




image31.jpeg
Please memorise the
following word pairs.




image32.jpeg




image33.jpeg




image34.jpeg




image35.jpeg




image36.jpeg




image37.jpeg




image38.jpeg




image39.jpeg




image40.jpeg




image41.jpeg




image42.jpeg




image43.jpeg




image44.jpeg




image45.jpeg




image46.jpeg




image47.jpeg




image48.jpeg




image49.jpeg




image50.jpeg




image51.jpeg




image52.jpeg




image53.jpeg




image54.jpeg




image55.jpeg




image56.jpeg
Please recall as many of the
word pairs as you can.

Youwil e iven 2 minutes.




image57.jpeg
Please search for the following shapes:

+ Ensure the I/l s in the top left and please write your name an the.
line at the top.
* You will have 1 minute 30 to circle as many of the shapes below:




image58.png
Estimated Marginal Means of MEASURE_1

000

4000

2000

ated Marginal Means

1000

o0

group

memory
—1

—2




image59.png
Estimated Marginal Means

Estimated Marginal Means of MEASURE_1

2800

2600

2000

2200

o
—— — °

group

attention
1

—2




image60.png
Mean of age

2750

2700

2650

2600

2550

Low

Moderare

score

T
Hgh





